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SATURDAY, 


DECEMBER 29, 1906. ISSUED WEEKLY 
THE ENGINEER AND NATURE. 

Engineers seem to be looked upon by laymen as heartless, 

They 

are supposed to look merely upon the utilitarian side of problems, 


cold-blooded persons without any artistic feeling whatever. 


dismissing as of no importance whatever all questions of har- 
mony and beauty. When they see a waterfall they see nothing but 
so much water falling down and converting its potential energy 
into heat, and the only thought that this arouses is how much 
power can be obtained there. 

Possibly the engineer himself is somewhat to blame for this 
attitude of the public. He is rather apt to dwell upon the 
usefulness of nature’s resources than upon their beauty; but this 
is not necessarily because he does not appreciate the latter, but 
While 
enjoying the beauty of a majestic waterfall, he may also take 


because he has been trained to value highly the former. 


pleasure in estimating just how much power could be obtained 
there. He thinks how much work might in this way be per- 


formed, and, perhaps, if he is sentimental, he may wonder 


how many toiling hands might thus be relieved drudgery 


and set to doing work of a higher character. And when every 
one else is talking about the wonderful beauty of the scene, is 
it not natural that he should point out the features which others 
do not appreciate? His attitude is rather that of one who sees 
both sides of the question and presents that neglected by others, 
rather than that of one who sees only its money value. 

In an interesting address delivered by Sir Alexander B. W. 
of Great 
Britain, an abstract of which appeared in the issue of the ELEc- 


Kennedy before the Institution of Civil Engineers, 


TRICAL Review for December 22, the speaker, among other 


topics, touched upon this one: The relation of engineers and 


engineering to nature. Admitting that engineers are sometimes 
guilty of disfiguring nature, he thought that actually the dis- 
figuring was less than is generally believed. He was not inclined 
to admit that the conversion of an upland valley bottom into a 
lake, or the construction of a dam, thus bringing blue water 
where boggy peat land was before, was doing any harm to nature ; 
nor that a fine masonry dam is an eye-sore. Moreover, since 
such waterworks are necessary for cities and can not be obtained 
otherwise, the engineer should not be blamed unless he does the 
work with wanton disregard to all appearance. Water storage 
for power purposes can hardly be put upon the same high plane, 
but if the net result of the whole is to give employment to 
hundreds of men in places-where hitherto no one could maintain 
himself, the schemes are justified, even at the expense of ruling 
a straight line across the landscape. If there is anything in- 


iquitous in the utilization of water power, every one is involved 
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in the guilt accompanying the utilization of our coal fields, com- 
pared with which the hydraulic works are microscopical. 
Speaking particularly about railroads, Sir Alexander said 
that while it might have been better, possibly, if we had stuck to 
stage coaches, and never gone traveling, the world itself 
has elected otherwise. This being the case, it is the duty of the 
engineer to supply the necessary roads, and it did not seem that 
in all cases were they disfigurements. While the speaker often 
wishes that the Swiss railways would burn smokeless coal, he 
admired the trail of white steam, which is more in keeping with 
the landscape than the trail of dust which marked the course of 
the stage coach. It is possible that this smoke may be banished 
from Switzerland by adopting electric traction, but in that case 
the steam would go also. It frequently happens that the railway 
itself, while perhaps not a thing of beauty, is much less dis- 
figuring than the town through which it passes; and for this the 
engineer is not to blame. Those who are guilty there are the 
architects and builders, who would perhaps be among the first 
to point out the ugliness of a railway cut. We have heard a 
great deal in this country about the value of natural beauty and 
the unappreciative engineer. No one will deny that certain 
majestic scenes are of enormous value, but generally they give 
pleasure to but a few; while by accepting nature’s gifts and con- 
verting them into something a little more useful a much larger 
number of people would be benefited. This may not be suffi- 
cient excuse for destroying or even damaging nature’s pictures, 
but it is an idea that should always be borne in mind. Perhaps 
a straight line of railway is not artistic, but it is certainly much 
less disfiguring than the lines of advertising signs which are 
erected on the adjacent property which is supposed to be in- 
jured by the road. However, railway companies and others 
engaged in large work do to-day pay more attention to artistic 
questions. The road is beautified wherever possible, and digni- 
fied, and even beautiful, buildings are erected. Yet some cold 
critic no doubt will say that this is because the engineer of to-day 
realizes that such methods have some value in themselves. 





TESTING ELECTRICAL MATERIALS. 

On another page of this issue will be found, somewhat con- 
densed, an interesting paper by J. Epstein, recently read be- 
fore the Institution of Electrical Engineers, of Great Britain. 
Mr. Epstein has had a large experience in this work, and his 
views are valuable, not only for. themselves, but because they 
show German practice in the selection and testing of materials 
for the construction of electrical machinery. 

In such work, naturally, laboratory methods are of great 
value, for only in this way can the manufacturer obtain an idea 
of the value of any material before it has been used. New lots 
of iron should be tested for their magnetic properties, insulating 
material for its dielectric strength and resistivity, copper for 
its conductivity—in fact, all the materials used should be sub- 
jected to some sort of examination. This has become the cus- 
tom in all important works, and information obtained in this way 
will often determine whether a consignment of material is ac- 
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ceptable or must be returned. It is probable that the material 
used in constructing electrical machinery is subjected to more 
severe tests before it is accepted than that used in any other 
industry. 

However, as Mr. Epstein points out, these preliminary {ests 
must not be given undue weight in determining the value of the 
materials for construction purposes. An insulation with a low 
dielectric strength is not suitable for high-tension apparatus ‘ 
and, on the other hand, it does not follow that because the 
dielectric strength is high the material will be suitable; in fact, 
its mechanical properties are just as important as the electrical, 
and the latter, as a rule, can only be determined by the test of 
use. In selecting iron it is, of course, desirable to have one 
with good magnetic qualities; yet in the design of a machine 
it is generally necessary to allow, in the calculation, for poorer 
materials, Some companies make a practice of testing the iron 
as it is delivered and grading it, so that when any particularly 
severe requirements are made they can be met. A rather inter- 
esting point was made in the paper, that the purer the copper, 
the better; while, on the other hand, iron is improved by ile 
presence of small amounts of certain impurities. Sometimes a 
material having particularly good qualities is not as suitable as 
one not quite so good. A carbon brush, for example, with a 
low coefficient of resistance, will decrease the commutator fric- 
tion losses, but it will also probably, due to its higher conduc- 
tivity, increase the electrical losses of commutation, and may 
in this way result in a less efficient arrangement. In selecting 
any material these various characteristics must be borne in mind 
and one balanced against the other to obtain the most satisfactory 
results. 

After the materials have been selected the most important 
test is that which determines whether the new machine, as com- 
pleted, fulfils all the requirements. It is often desirable to test 
each part of the machine by itself, but this should be merely a test 
to detect faults so that they may be corrected before the machine 
is assembled. ‘Tests are frequently made for the insulation of 
various parts, but it is thought not to be desirable to carry 
these tests too high, not because an excessive potential over- 
strains the dielectric, but because such a test, if prolonged, may 
bring about chemical changes due to surface or other discharges, 
and in this way actually develop faults which would otherwise 
not exist. 

The final test to determine whether the machine will pass or 
not is, of course, to examine its performance under specitied 
operating conditions. A certain efficiency is required, and in 
order that the insulation may not deteriorate the tempera- 
ture of the parts must not become too high. There are accepted 
standards for these requirements, which are in general adhered 
to; but, as is pointed out, it does not follow that because a ma- 
chine does a little better than was asked that it is so much more 
valuable. If it will run several degrees cooler than was expected, 
the difference is on the right side; but the temperature limits © 
set are low enough, and unless the machine is to be overloaded 
frequently it will probably have no longer life than had it 
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merely met the requirements. Moreover, a slight gain in effi- 
ciency, while good, should not be given. undue importance, be- 
cause there are so many other phases in the operation of a power- 
Instead of 
alling for the highest possible efficiency for the dynamo it might 


louse where the question of efficiency is neglected. 


better in many cases to use a somewhat cheaper machine here 
ud pay more attention to other parts of the equipment. The 
wiler house is frequently neglected in this respect. 

Mr. Epstein advises determining the efficiency of electrical 
machinery by measuring the losses. This is a common practice. 
he advantages are the small amount of power to be generated 
und measured. Errors made here have little effect upon the 
final value of the efficiency, since if the total losses are ten 
per cent, an error of ten per cent in any measurement means 
considerably less than one per cent in the final value. The 
accuracy thus made possible compensates, no doubt, for the 
slight change in efficiency which may take place if determined 
inder actual load conditions. For determining the temperature 
rise of the machine, which really determines its rating, ap- 
sroximately full-load conditions must be obtained. This is one 
of the difficult problems with which the shop has now to con- 
‘end; but means are being found for doing so without unneces- 
sary waste of energy. While such tests determine the proper 
rating of any machine, low temperatures in general do not add 
anything to its value to the manufacturing company, as the 
price has already been agreed upon, and in operation this quality 
is simply a reserve seldom to be called upon. 





THE ELECTRIC DRIVE. 

The advantages of the electric drive for shops have been 
pretty thoroughly discussed again and again. They are many 
and result in a more efficient production and utilization of power 
and a general improvement in shop conditions. Each character 
of shop, however, presents its own problems, and in all of these 
there are generally some special features which make the electric 
drive particularly advantageous. . 

The new method of driving has made possible an important 
development in shop practice—that of carrying the ma- 
chine to the work, instead of the work to the machine. 
‘To-day, when heavy work is to be done, it is very frequently the 
rule to carry it out by a number of light, portable tools, which 
are taken to the work. Several of these may be in use at one 
time, thus reducing the time required for completing the job. 
Moreover, since the tools are considerably lighter than the work, 
much time and labor is saved by ‘adopting this method. Fre- 
quently, cases arise in which the work is difficult if performed in 
any of the older ways; but, by means of a light, portable, elec- 
trically driven tool, the necessary machine work can easily be 
done. 

There is another method in shop work which impresses the 
visitor, and which may lead him to inquire whether it is a 
relic of old practice or has been found to be, on the whole, 
the most satisfactory. This is the placing of enormous masses 
of metal upon which work is to be performed upon moving 
tables and moving the work against the tool. For example, one 
frequently sees enormous castings, weighing from fifty to a 
hundred tons, slowly and majestically sliding back and forth, 
while one or two tools, weighing a few pounds apiece, scrape 
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Such 
a method must be very expensive, because the machine itself 


away a little excess material from certain spots. 


must be large, and the motor capable of moving and reversing 
the load must be powerful. Why should not the tool itself be 
moved, for certainly the same rigidity of structure could be 
The 


introduction of the electric motor into shop practice has indeed 


secured for the work with a much lighter moving load. 


brought about many important changes, but in very many cases 
the motor is considered merely as a supplementary device to be 
hitched to the old tool, and the full advantage which might be 
derived from the use of the new driving mechanism has not been 
seized. We are likely to see still further progress in shop driv- 
ing in the next few years, particularly in places where the 
motor is not merely a new device in an old shop. 





WIRELESS TELEPHONY FOR THE DEAF. 

The possibilities of wireless telephony have been the subject 
of comment for some years past, but only recently have plans 
which seem to offer solutions been suggested. ‘These, it is 
reported, have well advanced in the experimental stage, as mes- 
sages have been transmitted more than twenty miles. Interest 
has naturally been renewed in the subject, and there is one phase 
of it which is particularly attractive. A letter has been received 
asking us what are the possibilities of adapting a wireless tele- 
phone system to help the deaf. The microphone has been found 
very useful in this way, but it has several serious disadvantages. 
One of these is the cord attachment between the transmitter 
and the receiver. Another, which is really more serious than at 
first sight would appear, is the necessity for the person to whom 
the deaf one talks to speak into a telephone instrument. This 
is really a hindrance to conversation. It is embarrassing and 
requires a good deal of practice before one can do it easily. Our 
correspondent asks whether it would not be possible to use one 
of the wireless systems, thus doing away with the cord and 
making the movements of the deaf person as independent as 
those of one wearing eye-glasses. This one step alone would be a 
great help, but if, further, the transmitter could be constructed 
so that it was not necessary for one to speak directly into it, 
conversation would be much easier and the serious disability of 
the deaf largely removed. 

It is not at once apparent just how this much-to-be-desired 
plan can be brought about. The systems at present employed 
require a good deal of apparatus, which is much too complicated 
for such purposes; but it does not require a great stretch of the 
imagination to conceive of a small transmitter placed on a con- 
venient table, the mechanism of which is driven by a noiseless 
motor, and which to the ordinary eye would not attract particu- 
lar attention. This might be sensitive enough to transmit clearly 
words spoken some distance from it. The receiving device would, 
of course, be carried by the afflicted person. Or we may go still 
further and imagine a small transmitter carried -in the vest 
pocket, which transmits to the ear sounds which it receives. 
There are, no doubt, a great many difficulties to be overcome 
before such a desirable device is to be had, but that there would 


be a field for it no one will question. 
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Street Lighting Fiesta at 
Oakland, Cal. 


Oakland has been considered a resi- 
dence city, being located across the Bay 
from San Francisco and related to the 
latter as Brooklyn is to New York. 

After the disaster in 
Oakland increased in population from 
110,000 to 225,000 inhabitants and im- 
mediately assumed a cosmopolitan appear- 
It had long been the terminus of 
transcontinental railroads ; also had a deep 
sea water-front, yet it remained resi- 
dential in character. It had its Chamber 
of Commerce and Merchants’ Exchange, 
yet there lacked progressiveness and unity 
The advent of new in- 
dustries and increased population awak- 
ened the merchants. They came together 
through their two commercial organiza- 
tions, and decided that the business streets 
must be well lighted. Even though the 
stores were closed evenings, except Satur- 
days, still by lighting up every night, the 
thoroughfares would become a promenade 
for the people and artistic display of 


San Francisco, 


ance. 


of civie interests. 


goods, in bright windows, would enhance 
trade. 

Plans were discussed. The are was dis- 
carded. The streets should have orna- 
mental lamp posts. One near each cor- 
ner, making two including the cross street, 
and one in the centre of each of the 
200-foot The design adopted 
is pleasing in appearance and practical 
in application. It stands ten feet high 
with a sixteen-inch frosted globe in the 
centre and two twelve-inch globes, one 
on each branch. The standard is made 
of cast iron painted a dark brown and 
the relief filigree work shaded a deep 
green. The colors are such as not to 
show hand prints or scratches. The ef- 
fect is exceedingly ornamental—massive 
yet graceful. The top globe contains a 
cluster of four sixteen-candle-power in- 
candescents and there are three in each 
branch. The total light flux is small 
compared to the same wattage in an arc, 
yet with the blaze of light from the store 
windows, it is surprising to note the bal- 
aucing effect of this light at the curb. 
The electroliers are certainly ornamental ; 
day as well as night, being a relief to the 
straightness of street lines. The property 
owners paid for the electroliers, costing 
$85 each, by a voluntary tax of $1.20 per 
front foot which allowed for streets and a 
very few owners who would not contribute. 
Some owners paid for the placing of addi- 
tional electroliers. The city pays for the 


blocks. 


current, which is supplied by the Oakland 
Gas, Light and Heat Company. 
This was all worked up that the first 
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night of illumination should be celebrated 
by a “Lighting Fiesta.” The occasion came 
off December 14. The streets were made 
brilliant with lights. Wires were stretched 
between the electroliers which are supplied 
underground, and strings of incandescents, 
sixteens and eights, were strung to the 
buildings. Electric signs and_ specially 
worked out designs added their part; like- 
wise the show windows. The main streets, 
Broadway and Washington and cross 
streets, almost a mile, were a mass of peo- 
ple—150,000. The fiesta parade was com- 
posed of floats representing the various 
business houses. Campbell Grocery Com- 
pany—a number of stuffed camels and 
Scotch bagpipes playing the Highland air, 
“The Campbells are Coming,” and com- 
ing behind were a string of their delivery 
wagons throwing out samples. <A _ pro- 
duce dealer showing a rack of dressed 
fowls, fish, crabs, ete.; tailoring floats, 
lumber floats, bands of ‘music and red 
fire. Autos and touring cars with elec- 
tric flash signs, mounted marshals of the 





various divisions had batons flashing vari- 
ous colored lights. Such as this composed 
the fiesta parade and held the crowds for 
the hour it took to pass, and then the 
sidewalks became a moving mass until 
long after midnight. 

All this enthusiasm was developed in 
what was supposed to be a demure town 
—no other event than the lighting of 
street posts. It put into circulation thou- 
sands of dollars for that night by the mer- 
chants awakening to the realization that 
an attractive store front, a bright window 
and a well-lighted thoroughfare is the 
cheapest and best advertisement. 

What Oakland has done, following other 
cities, is just what other cities can do to 
stir themselves into commercialism. 





New York Electrical Society. 


The 264th meeting of the New York 
Society was held Wednesday, December 
19. <A. O. Benecke, of the American 
Instrument Company, Newark, N. J., 
lectured on “Electrical Measuring Instru- 
ments.” Mr. Benecke covered much of the 
ground traversed by recent investigators in 
the field of electrical measurement, and 
brought out many new and _ instructive 
points of the subject. The following 
members were elected: John W. Brooks, 
Sydney F. Weston, Edward H. Waldo, 
F. P. Thorp, F. H. Leonard, Jr., Nathan 
Fleischer, Albert C. Bocri, Aldred K. 
Warren, Chas. H. Hadlock, Kingsley G. 
Martin. 
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Electrical Resistances of 
Alloys. 


At a recent meeting of the Physical 
Society of London a paper “On the Elec- 
trical Resistances of Alloys” was read 
by Dr. R. S. Willows. Lord Rayleigh has 
given a theory intended to account for 
the high resistance of alloys compared 
with that of the constituent metals (Ny- 
ture, June, 1896, and Collected Papers, 
vol. iv, p. 232). According to this theory, 
when a current is sent through an alloy 
it sets up a series of Peltier effects at the 
junctions of the dissimilar metals, and 
hence also a back electromotive force. 
Since these effects are proportional to tive 
current, they are indistinguishable from « 
resistance under ordinary conditions. |{ 
is this spurious resistance that may av 
count for the difference in behavior of an 
alloy and a pure metal. The author »i- 
tempted to put this in evidence by measur- 
ing the resistance, of an alloy with dire: 
and also alternating currents. At the in- 
stant of reversal of the latter the back 
electromotive force will assist the external 
electromotive force, and hence more cur- 
rent will pass, 7. ¢., the resistance will ap- 
parently be reduced. A bridge method 
was used, the frequency varying between 
10.989 per second. No spurious resistance 
could be detected. If it were present its 
temperature coefficient would probably 
differ from that of a pure resistance. The 
method was therefore used between tein- 
peratures 100 degrees centigrade and that 
of liquid air, but again with negative re- 
sults. A minimum accuracy of 0.02 per 
cent was attained. 

Professor J. A. Fleming said Lord Ray- 
leigh’s theory was ingenious, but it pre- 
supposed a coarseness of structure in the 
alloy. An alloy was probably a substance 
of the nature of a solution with a fine 
structure, and it was difficult to see how 
thermo-electric electromotive forces could 
be brought into play without discontinuity 
of material. 

A. Campbell said that shortly after 
Lord Rayleigh advanced his theory he 
made some experiments to try to detect 
if alloys showed changes of resistance 
when tested with alternating and direct 
currents. The alloy selected was feri 
nickel, as it was expected that this woul 
show the effect strongly, as the constitu- 
ents give a strong thermo-electric electro- 
motive force. No difference could be de- 
tected between the apparent resistance 
with the direct current and with alternat- 
ing current of frequencies up to eighty 
per second (the usual correction for con- 
tact difference being found and applied). . 
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The Whitney Development on the Yadkin. 


One of the Most Important Hydroelectric Projects Now Being Carried Out in the Southland. 


trical power development in the 
Charlotte section of the Carolinas. 
‘he newspapers almost daily carry stories 
of the great work that has been and is 
being undertaken. A great deal of this 
development is being accomplished by local 
mills for their own use; and regarding 
this, little is heard save in a general way. 
But by far the greatest of these under- 
takings are those of the Southern Power 
Company, with headquarters in Charlotte, 
N. C., and the Whitney Reduction Works, 
of Whitney, N. C. It is the great develop- 
ment undertaken by the latter company 
that will be treated in this article. 
THE MAGNITUDE OF THE PROJECT. 
Almost everybody has heard of the Whit- 
ney company and knows in a general way 
that it has for its purpose the developing 
of a great water-power on the Yadkin 
river. The public, however, has little con- 
ception of the magnitude of the work now 
being done and what remains yet to be ac- 
complished. So enormous, indeed, is the 
project that one familiar only with small 
things is eompletely amazed when he sees 
for the first time a bare outline of the 
work. It requires hours of careful scru- 
tiny about the scene of operations before 
the greatness and significance of the un- 
dertaking are realized even to the slightest 
degree. The extent of the work, the bold- 
ness and audacity of the proposition, the 
infinite nerve behind it, and the enormous 
sum of money to be expended make the 
ordinary citizen feel very small and in- 
significant when the vastness of the scheme 
as a whole is contemplated. 
THE BEGINNING OF THE WORK. 
For countless years the Yadkin has 
been roaring down a precipitous course, 


Mii has been written about elec- 


wearing huge boulders smooth as glass, - 


wasting energy of ample power to turn 
every wheel for one hundred miles in its 
vicinity. Men saw it and thought of the 
great waste of power, but nothing was 
done. Ten years ago Captain E. B. C. 
Hambley, the right man, perceived the 
opportunity presented and set himself to 
the task of perfecting a scheme to harness 
the river and develop its water-power. A 
company was formed with the immense 
capital necessary to carry out the idea, 
and is now engaged in making ready to 
transform the waste of energy into pro- 
ductive power. It required seven years 








By Julian S. Miller. 


after the organization of the company for 
its plans to mature. One year ago the 
first real work was commenced and it will 
perhaps be more than a year hence before 
the completion of the first part of the 
work proposed. Millions of dollars have 
been expended already and millions more 
will be expended. When all is finished 
there will be generated sufficient electric 
power to run every factory now operating 
within a radius of 100 miles of the plant 
in this, the busiest manufacturing seat of 
the New South. There will be additional 
power sufficient to supply with electricity 
any new manufacturing industry that may 
be established in this territory, for elec- 
tric car lines in and between the different 


cern include more than 15,000 acres of 
land lying.along the Yadkin, adjacent to 
the water-power site. The company has 
enormous resources, is liberal and pro- 
gressive and, perhaps, surpasses all other 
agencies combined looking to the indus- 
trial development of North Carolina, and 
it is a simple fact that in the end it will 
accomplish more for this state than any 
man or any company of men ever wrought 
for the public weal in the Commonwealth’s 
entire history. It will create a new land 
and contribute immeasurably to the new 
civilization which the South is fast estab- 
lishing. 

LEADING SPIRIT OF THE MOVEMENT. 

To see far enough into the future to 
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towns in the proximity of the plant, and 
enough for every other purpose which elec- 
tricity may serve. 
THE MEN AND MONEY IN THE MOVEMENT. 
The concern doing this work is headed 
by George I. Whitney, of Whitney & Ste- 
venson, Pittsburg bankers, E. B. C. 
Hambley, of Salisbury, who conceived the 
plan of development and who was vice- 
president and general manager until his 
demise last summer. The capital of the 
company is $10,000,000, and the total 
valuation of the various properties is es- 
timated at $9,000,000. The main offices 
of the concern are at Salisbury. F. L. 
Stevenson, of Pittsburg, is treasurer and 
J. J. Kennedy, of New York, chief engi- 
neer. The various properties of the con- 
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tackle the job of acquiring such immense 
property held by a multitude of interest 
marks E. B. C. Hambley as a man of un- 
commonly broad and prospective view. 
Mr. Hambley, an Englishman, came to 
North Carolina many years ago and en- 
gaged in the mining business. He had 
been for a long time one of the most po- 
tent factors in the industrial development 
of the state, and this new undertaking, 
while by all odds the greatest of his many 
enterprises, is not by any means the first 
great work he has accomplished for North 
Carolina development.. He was an engi- 
neer of world-wide fame. Since his death 
last summer the local management of the 
company has largely been in the hands of 
John S. Henderson, of Salisbury, who was 
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at that time, and is yet, attorney for the 
concern. 
PURPOSE OF THE PROJECT. 

The conversion of the dynamic force of 
the Yadkin into about 110,000 electrical 
horse-power is the object of the Whitney 
company. Water power will be developed 
at two different points on the river a few 
miles of ‘each other, and the energy thus 
harnessed will be converted into electric- 
ity. The full significance of this proposi- 
tion may be better realized, perhaps, when 
it is stated that the manufacturing indus- 
try of the territory roundabout uses now 
about 100,000 horse-power, hence the re- 
sult of the Whitney company is that all 
these industries and many new ones may 
be operated by the electric power generated 
at the power-house at a great saving in 


costs. 
PLAN OF OPERATION. 


The first proposition of the company is 
to develop some 44000 electrical horse- 
power in the immediate vicinity of the 
town of Whitney by means of a dam across 
the river, and a canal which will deliver 
the water to the power-house. Apparently 
about half the river bed has been re- 
claimed by means of a coffer dam. Be- 
hind this breastwork the first part of the 
dam is being built. It will be 1,000 feet 
long, thirty-eight feet high, twelve feet 
thick at the top and fifty-eight feet in 
width at the base. It will rest on the 
solid rock bed of the river, anchored for 
all time. The dam is of massive granite 
masonry, in Portland cement mortar, of 
stone averaging ten tons each. The gran- 
ite in the dam alone is estimated to be 
worth $1,500,000. This dam will impound 
15,000,000 gallons of water drained from 
an area of 4,100 square miles. The river 
at this point has an estimated minimum 
flow of 1,700 cubic feet of water per sec- 
ond. The dam will deliver the water into 
a canal which will have a capacity of 3,300 
cubic feet of water per second. The canal 
will be 140 feet wide, twenty feet deep and 
will be constructed across country four 
and one-half miles to a point just above 
the narrows of the Yadkin, where it will 
deliver the water under a head of 120 feet 
to six turbines, each of which will be con- 
nected with an alternating-current gen- 
erator of 6,700 horse-power capacity, with 
a maximum capacity of twenty-five per 
cent more. The power developed here will 
be available the early part of 1907. 

Current will be transmitted by copper 
wires to distant customers at 30,000 and 
60,000 volts, and to customers within ten 
miles at 10,000 volts. The cost of the 
construction of the dam and canal, in- 
stallation of machinery, transmission lines, 
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etc., will be at the rate of $100 per horse- 
power. The entire work done to date, in- 
cluding the acquirement of property, has 
cost $2,500,000, and as much more will 
be expended before the company has com- 
pleted what it set out to do. One thou- 
sand men are working all along the line 
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enough power produced there to run Pied- 
mont Carolina. 
LOCATION OF THE ENTERPRISE. 

The scene of operations of the Whitney 
company is along the Yadkin river in 
Stanley county, not far distant from the 
point where Stanley, Rowan, Montgomery 
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day and night and $100,000 is being paid 
out monthly. 

The remainder of the 110,000 electrical 
horse-power to be developed will be avail- 
able at a later date. At a point above the 
dam the company has another site where 


and Davidson counties touch each other. 
Whitney, field headquarters for the army 
of workmen, is a new town of about 2,000 
people. It has been built and is owned 
by the company. It is pleasantly situated 
near the river and occupies a portion of 
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it will develop 30,000 additional horse- 
power, and down below the Narrows there 
is still another capable of producing 36,000 
horse-power. Some writer was of the 
opinion about ten years ago that ten or 
twenty thousand horse-power might be de- 
veloped along the Yadkin at these points. 
A day is at hand when there will be 


an extended town site that will be dotted 
with dwellings and mills at some distant 
date. Lights and water are supplied by 
the power-house already built. The town 
is reached from Salisbury by the Southern 
Railroad, the company’s own railroad join- 
ing the Norwood branch of the Southern 
at New London. There are two other rail- 
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roads proposed and when these are com- 
pleted Whitney will enjoy railroad facili- 
ties to the fullest extent. There are already 
telephone and telegraph lines running into 
the town. There is an abundance of pure 
water in the town, the surrounding scenery 
is mountainous, drainage excellent and the 
climate, like that of all other sections of 
the Piedmont region, is superb. The town 
is situated about mid-way between Wash- 
ington and Atlanta and can be reached in 
ten hours from either city. It is the nu- 
cleus around which one of the most im- 
portant manufacturing centres in America 
will be built and the town in time will 
become one of large population and great 
wealth. 
“THE NARROWS.” 

The “Narrows,” the scene of all this 

development, is probably the most remark- 
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this whole matter is what it will save in 
the production of manufactured articles. 
Some idea may be gained from a few fig- 
ures approximately made. The cost of 
developing horse-power by steam with coal 
at $3.60 per ton is from $35 to $50 per 
horse-power per annum. It is estimated 
that in this territory there is now being 
used 100,000 horse-power developed by 
steam. It is estimated, furthermore, that 
it costs $4,000,000 annually to produce this 
power. Supposing that the Whitney Re- 
duction Company will furnish this power 
at $25 per horse-power annually, it will 
mean a saving to the manufacturers of this 
section of North Carolina $1,500,000 
yearly, and at the same time, if the com- 
pany can realize sixty per cent of the cost 
of steam power, its income from the sale 
of electricity alone is estimated at more 
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60 FEET. 


able natural power in the southern water- 
shed. In the vicinity the Yadkin has a 
fall of 129 feet in four and one-half miles: 
at the “Narrows” it falls ninety feet in a 
little over a mile. Starting at the lower 
end of the Narrows gorge the river has in 
ten miles a fall of more than 200 feet, or 
more than twenty feet to the mile. As 
it approaches the gorge formed by the en- 
croachment of the Uwharrie mountains 
upon its channel, it suddenly plunges into 
the head of the “Narrows,” through which 
it passes for a distance of about three 
miles, compressed into an inconceivably 
swift torrent, having a width of not more 
than sixty feet. Through this gorge the 
river has cut its way over volcanic rocks. 
THE CHIEF FEATURE OF THE DEVELOP- 
MENT. 

After all has been said, the most im- 

portant feature to North Carolina about 


than $630,000 a year, gross. Within four 
years the Whitney company will work an 
economic saving to Southern industries 
that will amount to more than the sum 
expended and required in developing the 
power. In a generation at these rates 
more than $50,000,000 will be saved, or 
more than $150,000,000 in a century. 

In 1880 North Carolina had forty-nine 
mills, consuming 28,000 bales of cotton. 
To-day she has more than 250 mills, con- 
suming 550,000 bales, some of these mills 
being the best equipped and largest in the 
world. North Carolina shows an increase 
of 197 per cent in the value of her manu- 
factured cotton products. Valuable latent 
resources are being developed and there is 
a great influx of outside capital seeking 
investments, and every sort of development 
is forging forward with remarkable rapid- 
ity. One of the most potent factors in 
connection with the commercial activity 
will be the furnishing of permanent and 
cheap power from the Yadkin. 
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The Physical Meaning of Pow- 
er-Factor and the Signifi- 
cance of a Power-Factor 
Less Than Unity Without 
Phase Difference. 

The term “power-factor” is defined 
by Professor Alfred F. Ganz, who also 
shows how it is derived and what is the 
effect when the wave-forms of current or 
electromotive force are not harmonic. It 
is shown that the power-factor, when de- 
fined as the ratio of the average power, as 
measured by a wattmeter, to the product 
of the effective values of current and elec- 
tromotive force, is a maximum when the 
synchronous harmonic components are in 
phase, and that only the fundamental har- 
monics of the current wave produce real 
power, while the upper harmonic com- 
ponents produce so-called wattless power. 
When the current wave is not harmonic 
the current may be zero at the same in- 
stant as the electromotive force, so that 
there would apparently be no phase dis- 
placement; yet the ratio of true to appar- 
ent watts might show a power-factor con- 
siderably less than unity. The phase dis- 
placement might also be measured with 
reference to the maximum values of cur- 
rent and electromotive force, but this dis- 


placement is less easily determined, due 
to the flatness of the curves. Power- 
factor should also be considered in meas- 
uring pulsating direct currents, since the 
products of the average values of current 
and electromotive force will give a result 
greater than the actual power as measured 
by a wattmeter. An instance of this kind 
is offered by the mercury vapor rectifier, 
in which the current wave is considerably 
distorted.—Journal of the Franklin In- 


stitute (Philadelphia), December. 


al 

The Virginia Portland Cement Com- 
pany, of Fordwick, Va., is about to add 
2,000 barrels per day capacity to its plant, 
which will be one of the largest cement 
plants in the South. Many improvements 
will be made in the buildings and ma- 
chinery; there will be a new power-house, 
and the existing mill will be driven by 
electricity. In the power-house two tur- 
bines are to be installed, and the boiler 
capacity, increased by 1,500 horse-power, 
will now aggregate 2,000 horse-power. 
The whole of the old and new machinery 
will be driven by electricity. The con- 
sulting engineers of this plant are W. 
B. Barstow & Company, of New York 
and Portland, Ore., who have also been 
retained as consulting engineers for the 
new plant of the Seneca Button Com- 
pany, at Poughkeepsie, N. Y., which is 
to be operated electrically throughout ; and 
for the Bergen Point Chemical Works, 
Constable Hook, N. J., which are about 
to be equipped with a new light and power 
plant. . 
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SELECTION AND TESTING OF MATE- 
RIALS FOR CONSTRUCTION OF 
ELECTRIC MACHINERY.’ 


BY J. EPSTEIN. 


The material which plays the most im- 
portant part in the construction of elec- 
trical machinery is copper, which must 
be used in its purest state in order to 
obtain a good conductivity. Provided 
therefore that copper the re- 
quisite conductivity, its suitability for 


possesses 


electrical purposes is assured. 

In measuring the resistance of copper 
the temperature of the sample to be test- 
ed’ must first be 
itself to that of the laboratory, and no 
readings should be taken until the sample 
has acquired the temperature of its sur- 
roundings. 

The cross section of round wire is gen- 
erally obtained by means of a micrometer. 
In cases where the diameter is very small, 
weighing may be resorted to. With wire 
of a section other than circular, allow- 
ance must be made for the rounded edges. 
From a large number of readings taken 
in the author’s laboratory it was found 
that for the usual sizes of copper strip 
the cross section may be taken as equal 
to (kh — 0.35) & b where h and b repre- 
sent the greater and smaller axes of the 
strip in millimetres. 

The conductivity of copper being de- 
pendent on its purity, and the manufac- 
ture of pure copper having long been 
practicable, it follows that no great im- 
provement in high conductivity drawn 
copper is to be anticipated in the future. 
Therefore, although copper wire and bars 
are the most important materials in dy- 
namo construction, the determination of 
their qualities presents little difficulty in 
the laboratory, as but few tests are re- 
quired for this purpose. 

The specific conductivity of cast cop- 
per may, on the other hand, vary from 
about forty per cent to eighty-five per 
cent in the Matthiessen scale. When a 
young laboratory assistant finds the con- 
ductivity of a piece of cast copper to be 
eighty-five per cent he would be likely to 
consider it excellent, but if the experi- 
enced workman detects porosity he will 
rightly pronounce it bad; in such a case, 
as in many others, one is apt to be mis- 
led by a purely physical test made in the 
laboratory. 

Resistance materials, like German sil- 
ver, manganin, etc., show even greater 
variations than copper, the specific resist- 
ance varying from 0.3 to 0.8 unit. 


allowed to assimilate 





1 Abstracted from a paper read before the Institution 
of Electrical Engineers of Great Britain, November 22. 
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Whether a higher or lower specific re- 
sistance is more suitable for the work 
is a matter of calculation. When the re- 
sistance has been decided upon, special 
tests and experiments are needed to dis- 
cover what alloy will give the best results 
as regards stiffness, elasticity, ageing, etc. 
The proper function of the laboratory is 
to ascertain if the dimensions and specific 


resistance are in accordance with the 
specification. 
In contrast with copper, where the 


purest is the best, the quality of iron 
is by no means always depreciated bythe 
introduction of foreign elements. On the 
contrary there is great scope for improve- 
ment by introducing other substances, 
such as carbon, silicon, aluminum, ete. 
There is another point which makes the 
question of iron more complex than that 
of copper; with copper we are interested 
only in its conductivity, whereas in the 
case of iron there are three magnetic 
and electric qualities of importance, 
namely, magnetic permeability, magnetic 
hysteresis, and electrical conductivity. 

As long as the magnetic flux is con- 
stant, permeability alone is of importance. 
Although there are some kinds of cast 
iron or cast steel which are practically 
non-magnetic, one can as a rule obtain 
from every good foundry cast iron suit- 
able for electric machines. The higher 
the permeability and the higher the point 
of saturation, the better of course the iron. 
In designing a machine for a given flux, 
both iron and copper will be saved and 
efficiency will be gained by using an iron 
of good permeability and having a high 
degree of saturation. If, however, after 
construction the iron proves superior in 
these respects to what was expected, it will 
be too late to take advantage of this, as 
the structural details of the machine will 
have been settled. The speed of motors 
will be less than the required speed, which 
will have to bé compensated for by in- 
troducing an additional resistance, while 
with dynamos it will be necessary to vary 
tle field resistance. Therefore, to use 
iron of better magnetic quality than one 
ordinarily expects only leads to trouble 
and expense. 

To a certain extent the quality of the 
delivered material will necessarily vary, 
and accordingly we must calculate the 
ampere-turns for the worst quality expect- 
ed, and make allowance by’ construct- 
ing the variable field resistance for the 
best quality. What is therefore required 
and appreciated is an iron of high con- 
stant quality. 

It is important in comparing the mate- 
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rials and factors of safety to refer to the 
right factor. In investigating the per- 
meability of ordinary cast iron, the au- 
thor would recommend, as a characteristic 
figure, to take the number of ampere- 
turns per centimetre required for B — 
9,000, and, as regards special steel, those 
required for B = 17,000. For measur- 
ing the permeability of cast iron and stec! 
the ballistic method appears the most con- 
venient. The best results would be ob- 
tained by using large rings, having a 
radius approximately equal to five times 
the thickness of the actual ring coil, but 
for practical reasons the yoke arrange- 
ment is to be preferred. As remanence 
is not of much importance, the magnetiza- 
tion curve obtained by reversing the mag- 
netizing current should be noted. This 
curve has the advantage over the hyster- 
esis curve obtained step by step, that 
each point is in itself absolutely correct 
and does not suffer from cumulative 
errors. 

The question of remanent magnetisin 
in field frames is generally of secondary 
importance, as consideration of this only 
becomes necessary when dealing with 
some self-regulating machines, such as 
boosters, ete. 

Besides the physical laboratory tests, 
the mechanical inspection of cast steel 
is very important. For instance, holes 
in the steel may increase the magnetic 
resistance of the poles or yoke and cause 
dissymmetry in the magnetic circuits, 
which in the case of a continuous-cur- 
rent dynamo will produce sparking or 
heating in the armature. 

Although every magnetic and electric 
property of the iron sheets used in the 


construction of armature or transformer 


cores plays its part, yet the permeability 
and the saturation are not of such im- 
portance, as it is necessary to work with 
a low saturation of the sheets in order tv 
avoid losses and heating. 

The hysteresis can be measured by tak- 
ing the magnetization curve through 2 
complete cycle, and by measuring the 
specific resistance of the material directly 
by a Wheatstone bridge; but the modern 
and better practice is to measure the 
total losses due to hysteresis and eddy 
currents together, the sample being tested 
under working conditions. 

By varying the frequency the well- 
known straight line curves are obtainc'| 
which discriminate between the losses due 
to hysteresis and eddy currents at con- 
stant induction. The losses themselves 
are measured with a wattmeter, special 
care being taken that the instrument is 
correct for low power-factors. As the 
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amount of energy to be measured is very 
small, precaution must be taken against 
the occurrence of losses in the instru- 
ments. 

The apparatus used by the author for 
such researches was constructed eight 
vears ago. It was the first standard ap- 
paratus for testing iron sheets approved 
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APPARATUS FOR TESTING 
IRON SHEETS. 


Fig. 1.—STANDARD 


ROLGP ING: OF COM rae ce ccticcsccscatesecsoss 600 
INO OF COUN DOP COEGs, os ciecesiicoscesscsdnas 150 


Length of iron sheets,..........0.seeceeees 500 mm. 
Width of iron sheets... «<<< 6s<ssccccecn ys 
Weight of iron sample to be investigated 10 kg. 
Cross section of wire, 2 wires parallel.... 23.5 mm. 
Resistance of the apparatus.............. 0.184 ohm. 


of by the Verband Deutscher Electro- 
techniker at their meeting at Dresden, 
where they had the pleasure of meeting 
their English friends. To get a good 
commercial average value the apparatus 
is constructed to take a ten-kilogramme 


Watts per kg. 


to® 





‘B 
Fig. 3.—CoMPARISON OF OLD AND NEW SHEETS. 


sample, which according to the rules of 
the German Committee must be made 
up from at least four different sheets. 
Small samples taken from different 
sheets, or from different parts of the same 
sheet, differ sometimes by as much as 
twenty per cent. The form of the ap- 
paratus is shown in Fig. 1. There are 
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four coils for magnetizing the four cores 
of sheets under test, each insulated by 
thin paper in the same manner as in 
transformer cores, and at each corner, 
where the cores meet, a layer of paper, 
0.2 millimetre thick, is interposed. This 
thickness does not affect the exactness 
of the results, as even when a layer up 
to one millimetre was tried, there was 
no appreciable difference in the readings. 
Naturally, in order to obtain the best 
readings the magnetizing current should 
be adjusted to as low a value as possible. 

Some years ago iron works were not 
accustomed to test iron sheets for dy- 
namo work. When they tried to do so, 
they found that their results rarely agreed 


with those of the dynamo manufacturer, 


on account of the variety of methods and 
of their complication and inaccuracy. It 
was therefore important that the manu- 
facturer and consumer should mutually 
agree upon a method of testing which 
should be as simple as possible. To set- 
tle this the Verband Deutscher Elektro- 
techniker appointed a committee which 
decided to adopt the wattmeter method. 
When samples of iron were sent to labor- 
atories of different firms, it was found 
that the losses measured for one induc- 
tion and one frequency agreed fairly well, 
but there was great trouble as soon as 
an attempt was made to draw the straight 
line curves for separating hysteresis and 
eddy currents. Therefore, although we 
knew that in order to obtain the exact 
characteristic of iron it was necessary to 
test it at least in two particulars, namely 
for hysteresis and eddy currents, we aban- 
doned the attempt and decided instead to 
take as a characteristic the loss measured 
with B = 10,000 lines per square centi- 
metre and fifty cycles. In the German rules 
this value is called the “figure of loss” 
(Verlustziffer). The adoption of this 
standard has proved very useful during 
the last few years. Since the eddy cur- 
rents decrease with rising temperature the 
figure of loss was determined for a stand- 
ard temperature of thirty-six degrees 
centigrade. The commercial 0.5  milli- 
metre sheets made the last few years 
changed by about 0.2 per cent for each 
degree centigrade, while the modern sheets 
show practically no variation. In com- 
paring different kinds of iron the elec- 


‘trical engineer naturally examines them 


under varying inductions and frequencies, 
and the manufacturer will now also do 
the same, as he gradually gets accustomed 
to making magnetic tests. Only with 
irons of analogous composition, the con- 
ductivities of which are almost equal, is 
there any direct proportion between the 
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above figure of loss and the “Steinmetz” 
coefficient. Fig. 2 shows this ratio as 
found: for sheet iron of two different 
alloys. 

For practical work it is best to make 
use of a diagram which shows the losses 
per kilogramme at different frequencies. 
To present a comparison of the old with 


5 


Figure of loss 





Steinmetz coefficient 
Fie. 2.—Ratio FoR SHEET IRON oF Two 
DIFFERENT ALLOYs. 
the new kind of iron sheets, the diagram, 
Fig. 3, has been drawn. The curves are 
plotted for fifty cycles, and the lower one 
is that for a modern sheet of special alloy, 
while the upper curve represents a sheet 
which was until lately considered as being 

of first-rate quality. 

Aging is defined by the German rules 
for iron as the percentage variation of 
the figure of loss caused by keeping the 
sample at a temperature of 100 degrees 
over 600 hours. Fig. 4 shows the effect 
of aging with a good and with an in- 
ferior sheet of iron, marked A and B 
respectively. The upper curves refer to 
the hysteresis, the lower to the eddy cur- 
rents. From these it is seen that aging 
is only due to the rise in value of the 
hysteresis. Though at the beginning the 


a 
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Fie. 4.—EFFECT OF AGING. 








Watts/rp = (h x BY x n+f x BY xn’) x 


figure of loss of sample A is practically 
the same as for sample B, after a long 
run it exceeds the figure of loss for B. 
There is no difficulty in obtaining ordi- 
nary stampings, whose aging will be with- 
in a miximum of fifteen per cent. 
Notwithstanding the importance of the 
aging test, the dynamo maker is unable 
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on account of time to wait for the result; 
all that can be done is to keep records of 
his observations and to utilize the results 
of his tests when he wishes to obtain an- 
other supply. 

The testing of the resistance of insulat- 
ing materials used in the construction of 
dynamos is not so important as might ap- 
pear. The old-fashioned axiom that high 
resistance insulation was a guarantee for 
good quality, which formerly proved right 
for special cases, does not now hold good. 
Insulation difficulties are scarcely ever 
due to low insulation resistance, but more 
often to surface leakage, which may be 
avoided by using only dry materials and 
by suitable design. 


It is necessary, however, to test all in- - 


sulating materials for disruptive strength, 
and this constitutes, for high-tension work 
especially, the most important electrical 
test. Nevertheless, the more experienced 
one becomes in the practical testing and 
theory of disruptive strength, the more 
difficult it appears to obtain accurate fig- 
ures which are comparable with those of 
other investigators. 

Most of the high-tension insulating ma- 
terials; like micanite products, varnish 
cloth, impregnated paper, etc., are not at 
all homogeneous. By means of the pierc- 
ing test the strength at the weakest point 
is ascertained. The larger the test piece, 
the greater will be the number of weak 
points covered, and the greater is the prob- 
ability of obtaining specially low values. 

The effect of increasing the area of the 
test-piece is not only to increase the 
probability of detecting weak spots, but 
the increase in the capacity of the elec- 
trode also has the effect of lowering the 
piercing pressure. A standard electrode 
has been adopted by the author’s firm for 
testing dielectric strength, which for prac- 
tical reasons was taken at 25 & 25 = 625 
square centimetres. To minimize the local 
stresses, the edges are rounded off. 

The importance of testing most care- 
fully mica tubes for high-tension machin- 
ery can not be too much emphasized. In 
the Felten-Guilleaume-Lahmeyer labora- 
tory every mica tube is tested up to at 
least double the working pressure, the tube 
being covered with tinfoil and filled with 
metal rods. As the factors of safety 
taken are so high that failures even un- 
der more severe tests very seldom occur, 
the electric phenomena are controlled by 
noting the heating effect of dielectric 
hysteresis. 

The conditions of testing must be iden- 
tical. For example, when the mica tube 


is filled with iron rods it becomes warmer 
than when copper rods are used, for the 
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reason that the heat conductivity of iron 
is less than that of copper. In the same 
way the length of the exposed portion 
of the tube has a distinct influence on 
the result. 

Our standard practice is to fill up the 
tubes with iron rods and to cover them 
in such a way that the exposed portion of 
the tubes equals twenty per cent of the 
length under test. About thirty tubes are 
then laid one against the other. Mica 
tubes, however, which may be able to re- 
sist this particular test will still be un- 
suitable for the work if they show in- 
ferior mechanical strength or deformation 
at higher temperatures. 

Much has been said about the danger 
arising from the generation of nitric acid 
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Fig. 5.—VoLTaGE REQUIRED FOR PAIRS OF 
CARBONS AT DIFFERENT DENSITY OF CUR- 
RENT. 


in mica tubes. This phenomenon has 
also been observed in our laboratory while 
testing mica tubes filled with cotton-in- 
sulated wires under extra high pressure. 
At first, experiments were made with cot- 
ton-covered materials impregnated with 
different kinds of shellac or paraffin, and 
the effect in question was soon noticed, 
even when using the purest materials. 
Both the thickness of the tubes and the 
testing pressure were then varied, and 
tubes of different manufacture were 
also used. Tests carried out dur- 
ing the last three years have shown 
that for our practice at pressures up 
to 10,000 volts, the limits of thick- 
ness and of quality to be kept in order 
to avoid generation of nitric acid lie with- 
in the limits which had been adopted by 
us from other electrical and mechanical 
reasons. Although there are methods by 
which this phenomenon may be overcome, 
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the author has not found it necessary 
within his own practice to use them, but 
he quite agrees that when stresses are 
higher, owing either to higher potentials 
against earth or to the nature or di- 
mensions of the materials used, special 
precautions should be adopted. 

In testing carbon brushes the most 
important details to be considered are 
durability, absence of any vapors de- 
veloped through heating, smoothness of 
running, low friction and low wear and 
tear, and also the homogeneity of the 
carbon. 

As to electrical features, a high surface 
resistance may be an advantage in a high- 
voltage machine, but the reverse in a low- 
voltage. Fig. 5 illustrates the voltage re- 
quired for pairs of carbons at different 
density of current, and the watts lost by 
the friction per square centimetre at a 
speed of one metre per second. The fig- 
ures were taken with a specific pressure 
of 100 grammes per square centimetre. 
Further experiments showed that on a 
well polished commutator the A quality 
carried about five amperes per square 
centimetre without glowing, and the B 
quality carried about ten amperes, but 
to be on the safe side we do not work 
at a higher current density than nine 
amperes per square centimetre with the 
A quality, and 4.5 with B. For high- 
tension work, however, it was found neces- 
sary to use carbons of the B quality, as 
low-resistance carbons gave bad commuta- 
tion, the brushes being apt to heat, due 
to parasitic currents, and to glow at ap- 
parently normal current density. 

The chief details to be considered in 
the electrical testing of complete elec- 
trical machines are insulation, tempera- 
ture rise, efficiency regulation, commuta- 
tion and power factor, both for different 
loads and for overload. 

In dynamo practice as a rule the result 
of poor insulation is not the loss of energy 
but the production of an “earth,” with 
the possibility of shocks to those in at- 
tendance, the disturbance of telephone ap- 
paratus, etc., and the risk that in time it 
may cause a breakdown due either to loca! 
heating or to electrolytic action. In the 
latter respect, a 2,000-ohm leakage on a 
500-kilowatt, 240-volt dynamo would be 
altogether harmless if equally distributed, 
while the twenty-nine watts would be dan- 
gerous to the insulating material if the 
whole of the leakage were concentrated 
at one spot. To a certain extent, there- 
fore, the interest is not so much in the 
megohms but in the question as to whether 
there is any local leakage. That is to 
say, suspicion would arise if the total 
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amount were greater than might reason- 
ably be expected, all other factors being 
normal. 

A great improvement was effected by 
using fibrous materials, such as leatheroid, 
in connection with low-tension and espe- 
cially with continuous-current dynamos, 
on account of their elastic and mechani- 
cal strength. Mica insulation, which is in- 
dispensable for high-tension machines, is 
excellent when used in thick layers, but 
on account of its inflexibility and brittle- 
ness it is not at all suitable for use in 
ihin layers, especially when it is necessary 
to bend it. The purely electrical test 
of a newly erected machine is likely to 
give better results with a mica insulated 
continuous-current armature than with an 
armature insulated with leatheroid; but 
with mica there is more risk of local 
faults, which are due to the embrittling 
effect of the continual heating and cool- 
ing and occur chiefly at the corners. 

What is really wanted is reliability 
which can be guaranteed by practical ex- 
perience.on the part of the manufacturer, 
and not by a simple physical test alone. 
A machine, even when built with the most 
suitable material, has to undergo on com- 
pletion an insulation test with a higher 
voltage than its normal, in order to en- 
sure a reasonable factor of safety. It is 


desirable that a machine be able to stand © 


any surges that may possibly arise under 
working conditions, but to insulate a ma- 
chine in such a manner as to safeguard 
it against lightning discharges would not. 
as a rule, prove advantageous or com- 
mercial. 

The probability of the occuz: ace of 
surges in a plant of given output increases 
with an increase in voltage. Although 
from this point of view the factors of 
safety to be taken ought to increase with 
the voltage, in practice the opposite is 
actually found to be the case, this being 
due to mechanical and electrical reasons. 
A certain thickness of insulation is neces- 
sary in order to gain mechanical strength 
and stiffness, and it is not good practice 
to use mica tubes thinner than two milli- 
metres, otherwise they will not stand the 
mechanical stresses. 

Thus at lower pressures the factors of 
safety are unnecessarily high, simply on 
account of mechanical reasons. The ratio 
between the thickness and the piercing 
pressure increases with the former. Con- 
sequently, to increase the factor of safety 
to a given amount will affect the con- 
struction of a 10,000-volt machine much 
more than that of a machine of 5,000, 
not to mention the difficulties which arise 
owing to the excessive space in the active 
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zone be taken up by insulation of great 
thickness. We require for our mica tubes 
a safety factor of five or ten, in order to 
ensure safety against accidental weakness 
of the material. For this reason an addi- 
tional thickness must be adopted, which, 
as will be easily understood, will not in- 
crease the factor of safety of thicker tubes 
to the same extent as that of thinner 
tubes. Having to take account of the 
fact that single layers may be faulty, it 
is necessary to increase the number of 
layers in proportion as the total thick- 
ness of the insulation is diminished. 
Again the weak point of an extra high- 
tension machine is often not to be found 
in the insulating tubes themselves, but at 
the ends outside the slot. This space for 
a given pattern is about the same in a 


.1,000 as in a 10,000-volt machine, there- 


fore the factor of safety here decreases 
as the voltage increases. 

Another weak point which becomes ap- 
parent with the rise in voltage is the elec- 
trical stress between different layers of 
the single coils; the number of coils be- 
ing usually fixed by the number of poles, 
the stresses inside the coils increase with 
the voltage, and therefore the factor of 
safety also diminishes in this direction as 
the voltage increases. Accordingly the 
test pressures ought not to be in the same 
ratio for all voltages, and the following 
rules, drawn up by the Verband Duetscher 
Elektrotechniker for the testing of insula- 
tion of machines and transformers, appear 
to be of the best practical value: 

Working pressure = P. 
For P < 


** 5,000 < P < 10,000 * 
> 10,000 “ 


In first-class works, however, the fin- 
ished machines are tested at a higher 
pressure than is provided for by those 
rules, and the single parts are tested, be- 
fore being fitted, at a still higher pressure. 

As far as the author’s own experience 
goes, he has never held the view that a 
high-pressure test weakens a dielectric in 
the same manner as excessive mechanical 
stresses weaken an elastic metal. It often 
happens that a material stands a few 
minutes’ test and then suddenly breaks 
down. This is generally due to a punc- 
turing, or in some cases to a carbonizing, 
effect. On account of the variation of 
the dielectric factor of the materials em- 
ployed and of the geometrical form of 
the electrodes, the stresses of the dielec- 
tric vary, and if there are any points 
where these exceed the disruptive strength, 
the dielectric punctures and carbonizes. 
This increases the stress in adjacent parts, 


5,000, test pressure applied for half-hour 
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and the average stress per centimetre, con- 
sequently other parts become punctured in 
turn. It is therefore advisable not to 
exaggerate testing pressures, but rather 
to seek safety in well selected and tested 
materials and in careful and thorough 
construction. The object of putting the 
finished machine under a pressure test 
before’ starting up would then be to de- 
tect any accidental fault which might pos- 
sibly have arisen during transport or erec- 
tion. 

In all cases the conscientious building 
up of the machine on the part of the de- 
signer is a better guarantee than the volt- 
age test made on a newly erected machine. 
It must be borne in mind that this latter 
takes place under the most favorable cir- 
cumstances, while on the other hand an 
experienced designer will consider the un- 
favorable conditions which may arise in 
actual practice. 

Although two machines, constructed 
with different creeping distances, may 
stand the same normal pressure test, it 
may be that one is much better suited for 
practical work than the other. This can 
not be ascertained by increasing the volt- 
age of the pressure test. It may happen 
that the weakest point of the clean ma- 
chine is the piercing point of the insula- 
tion. This would in no way be altered 
by increasing the creeping distance, but 
the machine of ample design would punc- 
ture at the same pressure as the inferior 
machine, given that both were clean. With 
a well-designed machine the factors of 


2 P. 
P + 5,000 


safety are of course not taken against 
pressures which may arise in actual prac- 
tice under ideal circumstances, but against 
pressures which may be met with in actual 
practice under unfavorable circumstances, 
and would differently affect the various 
parts of the machine. Above all the fac- 
tors of safety are chosen to prevent trou- 
bles which might lower the insulation 
value, such as dust in central stations, 
moisture in mines, and deposits in rooms 
with very moist atmosphere, etc. 

Ten years ago good machines used to 
run without any appreciable rise of tem- 
perature, due to the fact that, experience 
in those days as regards commutation, 
regulation, materials, etc., being limited, 
disproportionately high factors of safety 
were taken. The machine was considered 
faulty if any part of it heated up beyond 
thirty degrees or forty degrees centigrade. 
At the present day the only reason why 
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we are interested in the temperature is 
the harm it may ultimately do to the 
machine, and especially to the insulating 
material. From experiments made on 
samples of cotton-covered wire by the Na- 
tional Physical Laboratory of Great 
Britain, 125 degrees centigrade was taken 
as an approximately safe limit. With an 
engine-room temperature of thirty-five 
degrees centigrade there would thus be 
left a margin for heating of about ninety 
degrees centigrade. 

The temperature of the outside of the 
machine is easily measured with a ther- 
mometer, and in making special researches 
the inside temperature can be measured 
by a thermojunction, a method, however, 
which is impracticable for actual work. 
The temperature inside the coils varies 
to a great extent with the construction. 
Heat is generated equally in the body of 
the coils and passes to the outside and so 
to the surrounding air poles, pole-pieces, 
ete. There is a remarkable drop of tem- 
perature in every layer of insulation, this 
drop being proportional to the thickness 
of the layer and to the local intensity of 
the flux of heat. 
while to treat the problem by theory, based 
on the specific heat-conductivity of cot- 
ton, etc. Even though we can not meas- 
ure the maximum temperature inside a 
machine, when the latter has.been built— 
and strictly speaking this is what interests 
us—the change of resistance offers a very 
convenient means for ascertaining the 
mean temperature. According to the 
regulations of the Verband Deutscher 
Elektrotechniker the average heating of 
magnet coils is measured by this method. 
A mean temperature rise of sixty degree 
is permitted, which corresponds to an in- 
crease in the resistance of twenty-four per 
cent. This mean value also corresponds, 
as a rule, to a temperature rise of forty 
degrees centigrade at the exterior, meas- 
ured by a thermometer. For machines 
constructed on the same pattern the varia- 
tion of the ratio of mean to outside tem- 
perature, as measured by resistance and 
thermometer, respectively, is very small, 
as shown by the following table: 


AVERAGE VALUES OF TEMPERATURE 
RISE IN DIFFERENT MOTORS. 


Temperature as 


Measured by 
Resistance. 


Heating of the Field-coils 
as Measured by :— 





Temperature 





Resistance. Thermometer. Measured by 
a. edits Thermometer. 
Mean Temp. Outside Temp. 
20 54° 32° 1.68 
24 50° 30° 1.68 
30 45° 27 1.66 
40 55° 33° 1.65 














It would not be worth 


ELECTRICAL REVIEW 


With armatures there is no material 
difference between the inner and outer 
temperature, since the winding consists 
only of a very few layers. Consequently 
it is not worth while to go to the incon- 
venience of indirect temperature measure- 
ments with, direct-current armatures; 
particularly since the measuring of the 
resistance becomes complicated and in- 
accurate, especially in the case of series 
parallel armatures. The German regula- 
tions therefore provide in these cases for 
thermometer measurements. They limit, 
however, the permissible temperature rise 
to fifty degrees centigrade. 

It has been found impossible to estab- 
lish, from experiments, a universal ratio 
between the temperature rise after con- 
tinuous running and after a six-hours’ 
run. It is desirable, therefore, in draw- 


ing up general rules, that these should 


not refer to any arbitrary time, but to 
the stationary temperature after contin- 
uous running. 

In actual tests either the increase in 
temperature should be followed up in or- 
der to see when the highest temperature 
is reached, or such running time should 
be allowed as has proved sufficient for 
machines of similar type. 

With machines for long intermittent 
service the period of the service should be 
used as a basis, while with machines for 
short intermittent service one should en- 
deavor to take into consideration the spe- 
cial character of the work. In order to 
avoid complications, however, it is cus- 
tomary in the latter case to take as a 
basis a one-hour continuous run. 

The greater the heat capacity of the 
mass of the motor in comparison to its 
radiating capacity, the more will these 
values differ from the real value. 

If there is no opportunity for fully 
loading the machine, an idea of its ther- 
mal characteristic may be obtained by the 
well-known method of running it alter- 
nately with a higher voltage and with a 
higher current, so that in each case the 
full losses are obtained. 

The object of the heating test is solely 
to ascertain that the recognized standard 
limits for the heating are not trans- 
gressed. Whether the temperature of a 
machine increases twenty degrees centi- 
grade or fifty degrees centigrade is other- 
wise wholly immaterial, and it would be 
entirely premature to draw a conclusion 
as to the ample design of the machine 
from the increase of temperature alone. 
A cooler machine is certainly an advan- 
tage, inasmuch as it may be used in 
warmer localities, but apart from this 
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a low temperature rise is of no practical 
value if the machine can not be over- 
loaded owing to its commutator begin- 
ning to spark, its regulation being in- 
sufficient, or perhaps on account of its 
mechanical construction, or owing to be- 
ing driven by a gas engine. It is not 
even certain with regard to the thermal 
qualities that if of two machines A shows 
thirty degrees centigrade and B forty de- 
grees centigrade increase of temperature 
with normal load, that A will allow of 
a higher overload than B, before the per- 
missible limit of fifty degrees centigrade 
is reached. This might actually not be 
the case if A worked with small iron 
losses, with great copper losses, and with 
high magnetic field saturation. 

Finally much depends upon the reason 
why one machine heats more than another. 
If, for example, in a gas-driven plant one 
of two similarly constructed machines 
runs at a temperature of fifty degrees and 
the other at thirty degrees, the dif- 
ference being due alone to the fact that 
the armature openings have been covered 
in the former case to prevent the entrance 
of gases and dust, the machine with a 
fifty-degree rise is to be preferred to the 
other cooler machine. Extraordinarily 
low temperature may no doubt be pref- 
erable under certain conditions, if, for 
instance, a very exact constancy of field 
is required, with low saturated magnets, 
but, as a rule, if the temperature does 
fall below the given limit this does not 
constitute any particular advantage. 

The efficiency of electric machines is 
defined by the ratio between input and 
output of energy. The output is, as a 
rule, mechanical or electrical, the input 
the same, or a combination of both. The 
accuracy of mechanical measurements, 
both by brake for output and by indicator 
or hydraulic tests for input, is much be- 
hind the accuracy of electrical measure- 
ments. It is therefore good practice to 
avoid mechanical measurements, and to 
check by electric measurements the losses 
defining the difference between input and 
output. However, even when dealing with 
input and output of electrical energy alone 
from such machines as transformers, con- 
verters, and motor-generators, etc., more 
accurate results are obtained’ by testing 
the losses than by comparing input and 
output. In the first place an inaccuracy 
of an instrument of one per cent will 
affect the result by one per cent in com- 
paring input with output, whilst the same 
inatcuracy in measuring the losses will 
affect the value of the efficiency by one- 
tenth per cent at a maximum. For sup- 
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posing that the efficiency may be about 
ninety per cent, an inaccuracy of one per 
cent in measuring the losses will influ- 
ence the value of efficiency only to one- 
tenth of one per cent, the losses them- 
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selves being about ten per cent of the in- 
put. Besides this, instruments for meas- 
uring the losses are mostly more reliable 
and the arrangements less complicated. 
As the designer calculates the losses, and 
these are tested in a simpler and more 
reliable way, the guarantees ought to be 
based on them, as it is important that 
they should be of a kind which both the 
designer and the user can check. 

To check the copper losses at full load 
in armatures, the resistances ought to be 
measured after a regular normal run. To 
correct the resistance for the heating at 
half or three-quarter load is unnecessary, 
as at these values an inaccuracy of the 
copper losses scarcely affects the efficiency. 
Special care must be taken with contin- 
uous-current armatures in regard to the 
different brush contacts, and to the ex- 
clusion of the contact resistance of car- 
bons. The results will scarcely be exact 
within a few per cent, but an error of 
even five per cent would affect the total 
losses only by about 1.5 per cent, and 
the efficiency by not more than 0.1 per 
cent. In special cases, where heavy cur- 
rent armatures are concerned, the re- 
sistance may be calculated from the cop- 
per dimensions. 

As regards the testing of iron losses a 
very simple method was announced last 
year in the technical press. To investigate 
those of a several thousand ‘kilowatt al- 
ternator small samples of the iron used 
in the armature were reserved and tested 
in the laboratory at the same inductance 
and frequency as in the machine. By 
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multiplying the figures with the ratio of 
weights of the iron in the armature and 
of the sample, the iron losses in the arma- 
ture were supposed to be checked. Every 
experienced designer who has ever com- 
pared actual losses in machines with the 
losses calculated on the above basis is 
aware that the method is faulty and that 
the results will be too low. 

What are guaranteed as iron losses in 
machines are not the losses which occur 
in the unfinished iron, when the lines of 
force are uniformly distributed in exactly 
the way which the designer has prescribed 
in the armature core, but the additional 
losses due to varying density, dispersion, 
and above all to hysteresis and eddy cur- 
rent losses in other parts of the machine, 
whether solid or laminated. The data 
necessary for the computation of the losses 
can only be obtained by thorough re- 
search, and not alone by simple measure- 
ments on a test-piece in the laboratory. 

Thus in the early days of dynamo 
manufacture a difference between the 
losses calculated by the Steinmetz formula 
and those found by tests on machines was 
observed, to compensate for which the 
multiplication of the theoretical losses by 
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a certain factor was proposed. Fig. 6 
refers to observations made at that time 
on continuous-current machines. The full 
lines show the losses as found by testing 
laboratory samples and as measured on 
actual machines. For a varying induction 
both for fifteen and thirty cycles the ratio 
between losses in the machinery and losses 
in the laboratory samples increases both 
with the frequency and the induction, as 
will be seen by the dotted lines. This is 
principally due to the fact that there are 
more eddy currents in a dynamo than in 
a laboratory test-piece. 

Assuming that eddy currents vary with 
the square of both the frequency and the 
induction, while hysteresis varies directly 
with the frequency and with the 1.6 power 
of induction, it will be seen that it is im- 
possible to find a constant factor which 
will give the exact actual losses by multi- 
plication of the theoretical factors. To 
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emphasize the difference as much as pos- 
sible, the curves are based on measure- 
ments taken from out-of-date machines ; 
but similar results will be found in mod- 
ern machines. We therefore see that to 
calculate the iron losses of a machine we 
must take into consideration the machine 
running under normal conditions, and to 
calculate the iron losses either for the pur- 
pose of designing a machine or for guar- 
antees we must base our calculations on 
curves of losses as determined from actual 
machines. 

The most thorough method of guaran- 
teeing a machine consists therefore in bas- 
ing the guarantee on the most unfavor- 
able values, obtained from previous ma- 
chines of similar construction. Such 
values will be found to differ to a very 
considerable degree from those deduced 
from theoretical considerations. 

In illustration of this some curves of 
iron losses are given in Fig. 7, which are 
taken from a few of the best standard 
works on electrical machine construction. 
The figure also contains a curve of loss, 
designed by the author as a basis for 
guarantees. Naturally the efficiency which 
has been calculated for a certain machine 
is very greatly affected by the choice of 
the curve of iron losses. The curves in 
the next figure (Fig. 8) have been taken 
as a basis for the calculation of the effi- 
ciency of a certain machine. As may be 
seen, differences occur of three per cent 
at full load and of five per cent at half 
load. 

In order, then, to establish a comparison 
of guarantees as regards iron losses and 
to enable any one to judge the comparative 
value of different machines, it is essential 
that these guarantees should be calculated 
on identical lines. Because otherwise in 
specifying the efficiency of a machine a 
low efficiency is often not so much due 
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to the fact that the machine offered is 
an inferior one as that the specification 
has been worked out in a more thorough 
and conscientious manner. 

Tron losses can be accurately tested with 
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transformers or motor-generators. In 
motor-generators the iron losses are easily 
tested. With continuous-current machines 
special care must be bestowed on the posi- 
tion of brushes. Fig. 9 shows the varia- 
tion observed on a machine running as a 
motor with different sparkless positions 
of brushes. In the case of motors the 
manufacturer for his own information can 
separate friction and iron losses by differ- 
ent methods, but the buyer will be satis- 
fied with a combined test. With engine- 
driven generators indicator tests give the 
no-load losses of the set and the losses 
due to excitation and magnetization. The 
inaccuracy of light-load indicator dia- 
grams is diminished, but not altogether 
avoided, by throttling the steam to work 
with lower pressure. 

If the voltage available differs a little 
from normal a correction may be made, as- 
suming that the losses vary with thesquare 
of the voltage. This assumption is correct 
in most cases, so that it is not worth while 
to refer to any special laws with regard to 
the relation between hysteresis loss and 
the eddy current loss. 

Testing is simplified if the efficiencies 
of engine and generator are not guaran- 
teed separately but combined. In this 
case the result will be obtained by in- 
dicating the engine and measuring the 
output of the generator. The simplicity 
of this method and the importance of the 
result of this test for the buyer has 
brought it into frequent use. Sometimes 
the iron losses can be tested in a more ac- 
curate way than by the indicator method, 
if the generater can be disconnected from 
the steam engine and if a second set is 
available to run the first when fully ex- 
cited. If required in this test the separa- 
tion of friction from iron losses can be 
effected either by varying the induction 
_ and extrapolation or by the running-down 
method. 

Though the accuracy of electrical meas- 
urements is much higher than that at- 
tainable in other branches of engineer- 
ing, we must bear in mind that it is not 
absolute. Even with continuous-current 
tests special care is required to measure 
current or voltage with 0.5 per cent. In 
dealing with high-pressure wattmeters it 
is very difficult to get within one per cent 
though the readings may be accurate with- 
in 0.1 per cent. 

Taking into account the inaccuracy of 
mechanical measurements, it appears abso- 
lutely necessary in the case of efficiency 
tests to allow a margin of error; up to two 
per cent being commonly agreed upon. 
Even higher margins must be allowed in 
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hydroelectric plants, particularly when 
working with a small head of water. 

Efficiencies measured directly and in- 
directly coincide, as a rule, within the 
limits of the error of the observations, 
which jis about one to 1.5 per cent. The 
author therefore prefers the simple and 
more exact method of the separate loss 
measurements. It is, moreover, his opin- 
ion that this method should be used for 
calculating guarantees, as it is important 
that guarantees should be capable of being 
checked in a simple and unobjectionable 
manner. 

There is no difficulty in ascertaining 
power-factors. Due consideration should be 
taken that possibly differences exist be- 
tween the phases in two or three-phase 
plants, caused either by a slightly un- 
balanced line or in certain cases by an 
unbalanced motor winding, which fre- 
quently can not be avoided if the motor 
is designed so as to be separable into 


two or more parts. ‘The simplest way 
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to obtain the power factor is by the two- 
wattmeter method. Slight inaccuracies of 
the wattmeters may be eliminated if nec- 
essary by interchanging them. 

As a particularly good regulation is 
essential with transformers, it should not 
be obtained by reducing to a minimum 
the distance between the high and low- 


tension coils. In comparing _ trans- 
formers for a very high voltage 
the author prefers one with ample 


distance between the high and low-tension 
coils, even if the regulation is poorer. 
Apart from special cases, such as machines 
for electric furnaces or tramway machines 
to work in parallel with buffer batteries, 
the closer the range of the regulation of 
generators the better. The very small 
values, however, as a rule are not at- 
tainable, on account of the variation of 
the speed of prime movers. Furthermore, 
one must not lose sight of the fact that 
with direct-current dynamos and motors 
a too great degree of regulation might 
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produce oscillations and fluctuations be- 
tween machines working in parallel, and 
small variations of voltage will influence 
the amperes to a great extent. 

The overload capacity for motors must 
be tested both as regards starting and 


running. In calculating the torque of 
alternating-current motors one must not 
lose sight of the fact that if the torque 
varies with the position of the rotor the 
user has to reckon with the lowest value. 

For measuring the torque the most con- 
venient method is perhaps to start against 
a spring balance attached to a rope passed 
over a pulley, and to allow the motor to 
choose a position, but more accurate re- 
sults are obtained by adjusting a lever in 
different positions and allowing it to raise 
a weight. 

The overload capacity of alternating- 
current motors is often ascertained in the 
simplest way by lowering the voltage until 
the motor ceases to run. In motors for 
pumps, fans, ventilators, and such-like, 
where a variation of the torque will never 
occur in actual service, it is this overload 
capacity (stability when the voltage falls) 
which is of chief importance to the user. 

Machines, as a rule, are not intended 
to run with a continuous overload, though 
it may be important for them to be able 
to do so for a short time. According to 
the German regulations machines should. 
as a general rule, be tested with a twenty- 
five per cent overload for half an hour, 
and with forty per cent overload for three 
minutes. 

It is perhaps enough if these prescribed 
conditions are fulfilled, and that the 
manufacturer should not be pressed to 
guarantee better results. In building up 
his machine, he should take all precau- 
tions to ensure that it works well under 
normal conditions, and should not risk 
impairing it in this respect by introducing 
an undue overload capacity. 

No doubt a sparking machine is bad, 
but even if the machine under test does 
not spark, this does not mean that it is 
good. It often happens that a machine 
which runs, say, fairly well to-day will 
give trouble after some months of actual 
work. What is required, and what can 
not be checked by a mere test, is reliabil- 
ity. This reliability in the first place is 
guaranteed by the strength of the mechan- 
ical construction. A machine running un- 
der good mechanical conditions may give 
trouble if these conditions change through 
wear and tear, just as in testing the ma- 
terials for a machine we must not lose 
sight of the fact that the electrical part, 
although important, is only a part, and 
that a machine to be good must be sound 





December 29, 1906 


both from an electrical and a mechanical 
point of view. It is needless to state that 
there exists a number of methods and in- 
struments for testing a machine elec- 
trically, but it is rather more difficult to 
test the mechanical part. The simplicity 
and the exactitude of electrical measure- 
ments are important for the progress of 
the industry, but one is apt to overesti- 
mate the points which can be checked 
without difficulty, to the detriment of 
those which can be checked only by ex- 
perience. 

It is necessary to have certain standards 
ly which to simplify and strengthen the 
manufacture in general. As far as neces- 
sary in the present paper, the author 
has followed the German standards, partly 
because they are familiar to him, and 
partly because he considers them good. 
A. machine must fulfil certain require- 
ments, otherwise it is bad. But if these 
requirements are exceeded, the degree 
of excess is not necessarily a criterion of 
the quality of the machine as a whole, nor 
even of its value in respect of any particu- 
lar requirement which may be exceeded. 
\. 500-volt, direct-current machine, which 
will stand a 3,000-volt insulation test, 
may not have so good an insulation as 
another which the manufacturer would 
trust with only 1,000 volts. For such a 
machine will never be called 
stand 3,000 volts in service, whereas cop- 
per and coal dust and want of cleanli- 
ness in caring for the machine are con- 
ditions which are likely to occur. The 
fitness of the machine to withstand these 
may be guaranteed by a thoroughly well- 
considered design, based on experience as 
to what may prove the weakest point un- 
der bad circumstances. The same applies 
to sparkless running. If two new ma- 
chines run sparklessly with a final test 
within the overload limits as given, say, 
by the German regulations, the experi- 
enced designer, in comparing them, will 
not ask if he can go ten per cent higher 
with A or thirty per cent higher with 
B, but he will ask how the sparkless run- 
ning is obtained and definitely guaran- 
teed. 

If with B the sparkless running 1s due 
to a scrupulously accurate adjustment of 
the brushes, to the employment of only 
a certain quality of brush, or to the abso- 
lute truth and steady running of the 
bearings and a highly polished commuta- 
tor, whereas if with A it is due to struc- 
tural details, such as the use of compensa- 
tion poles, ample dimensions of the cross 
connections and commutator, the design- 
er will recognize in A a better machine 
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in every way, and even a cheaper, though 
its price will naturally appear higher. 

Efficiency as far as motors are con- 
cerned is very important in connection 
with a central station, where you have to 
pay a high price for power, but as regards 
generators this point is often overesti- 
mated. It does not pay to trouble about 
one-tenth of one per cent if it can not 
be checked with accuracy and if you are 
losing efficiency in your engine and boiler 
house. Insist upon efficiency in your 
boiler house and renounce a few tenths 
per cent of efficiency in your machine, 
if by this it can be improved as regards 
regulation, overload capacity or safety. 
For instance, we often decrease to a great 
extent the efficiency of low-tension, direct- 
current machines by increasing the num- 
ber of brushes. With a lower number of 
brushes the machine would stand all that 
is required by the specification, and all 
that can be checked by the test, but we 
prefer a machine fitted with a greater 
number of brushes, as it will stand both 
an overload and bad attention. The lat- 
ter is a very important point, as there is 
a great difference between a machine en- 
during a test under testing conditions and 
being able to withstand all -irregularities 
which may happen in actual service, how- 
ever strong and safe it may be in every 
respect. Features like this can only be 
guaranteed by good design based on am- 
ple experience, good selection and check- 
ing of the materials, and conscientious 
work in all matters connected with the 
tendering for and the construction and 
erection of the machine. 

From the foregoing observations it is 
clear that one must not depend only upon 
measurements in order to form a due esti- 
mate of the capabilities of a machine; 
nor must one regard it as a better machine 
the better the values that are obtained. 

Such theoretical calculations must al- 
ways be supplemented by taking due ac- 
count of the constructive details of the 
machine, and also of the experience gained 
from acquaintance with machines of sim- 
ilar construction and origin. Hence the 
importance of selecting the most suitable 
materials and of testing them in a prac- 
tical manner. There is also another per- 
sonal reason which has led the author to 
deal in this paper with the testing of 
materials on the one hand and the test- 
ing of machines on the other, namely, 
that he may be regarded as defending the 
interests of the consumer in the one case 
and those of the manufacturer in the 
other, and having come to the same con- 
clusion from both points of view, this 
may serve to strengthen his arguments. 
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Good factors can not be based on the 
amount by which the standard values are 
exceeded, but the practical points must 
be considered. Where accurate measure- 
ments are possible, such measurements 
should be made by all means; but at the 
same time the qualities which can not 
easily be gauged and are equally important 
must not be lost sight of. In all cases 
where measurements do not suffice one 
must take into account the workmanship, 
and, above all, make use of the experi- 
ence obtained from similar objects based 
on the same lines. 
ic ls 
Allis-Chalmers Steam Tur- 
bine and Generator in New 
Rochelle Station of West- 
chester Lighting Company. 
The Westchester Lighting Company, 
serving a large residence and suburban 
section extending from Long Island Sound 
to the Hudson river and from the Bor- 
ough of the Bronx to Tarrytown, has a 
modern central station plant at New 
Rochelle, a feature of which is an Allis- 
Chalmers steam-turbine generating unit 
now being installed. The electrical power 
generated here, supplying the towns and vil- 
lages connected to the company’s system, 
is three-phase, sixty cycles, 13,200 volts, 
and is used mainly for lighting purposes. 
The power-house is of steel and brick con- 
truction, supplied with an equipment of 
six water-tube Sterling boilers, 250 horse- 
power each, in three batteries, and two 
Babcock & Wilcox boilers of 524 horse- 
power each, which furnish the steam power 
for the turbine and engine equipment. 
Coal is brought up the channel in barges 
to the company’s docks, where it is hoisted 
and conveyed by automatic coal-handling 
devices to a bin of large capacity situated 
outside the power plant. Coal is conveyed 
from the bin to steel charging cars through 
chutes, the cars running on tracks directly 
to the furnace doors in the boiler room. 
The main generating units are operated 
condensing, the reciprocating engines and 
the new Allis-Chalmers turbine being 
equipped with jet condensers. The con- 
densing water is taken from Echo Bay 
through a large suction pipe which is con- 
nected through a continuous service foot 
valve. The 1,500 kilowatt Allis-Chalmers 
steam turbine unit is provided with an in- 


teresting condenser arrangement. 
eesti 


West Virginia Independent 
Telephone Association. 
The annual meeting of the West Vir- 
ginia Independent Telephone Association 
will be held at Wheeling, W. Va., in April 
next. 
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A Noteworthy Example of 
Modern Illuminating 
Engineering. 


The artificial lighting of the engineer- 


x Arc Lamps with Concentric Orffusers 
oG6. £.M. High Efficiencylncandescentlamps 
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ing laboratories recently dedicated at the ms ~ is . ne | > % 
University of Pennsylvania affords an ex- Mechanica/lLaboratory Electricai *9 9% 
cellent example of the results obtained in “ a ior “ . | Laboratory x N Sx 
that growing branch of the electrical art x x x x x ‘$ 
—illuminating engineering. Every room = [R—— )------------ a * 2 iaeiaiamaeteiaess J xSX 
in this modern structure has been the sub- Fi a. é eeaians® & 
ject of careful study from the lighting “Il 2m 5 . tenet «1 me me 
standpoint and as a result the new labora- Ty x Od. = > 4 " 3% 
tory is without doubt the best lighted in Worhing Workvng KNX 3 S 
the world. — ee tlle oa *@Q* 
Both are and incandescent lamps have x a x a ' 

been combined to produce this result; arc ° 
lamps of the enclosed type with concen- 
tric diffusers being used for illuminating sas @ 
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the larger areas while the Gem high- woes 
efficiency lamps with Holophane Pagoda 
shades, and ordinary incandescent lamps, Fic. 1.—ILLuMINATION oF LABORATORIES, WorksHors AND HALLWAY 
used singly and in clusters, have been 
worthy. Here are located the principal 
mechanical and electrical laboratories and 
the shops, as well as various small labora- 
tories and offices. The mechanical labora- 
tory, with heavy machinery and wide-open 
spaces, requires a general, brilliant illumi- 
nation with the light so diffused as to 
prevent shadows behind machines. For 
this purpose enclosed are lamps have been 
installed of the type made by the General 
Electric Company, equipped with concen- 
tric diffusers. The diffuser consists of a 
circular sheet-iron reflector, in the form 
of a broad inverted cone, the white enam- 
elled surface being corrugated in concen- 
trie circles, designed so as to distribute 
the light from the arc below to best illumi- 
nate the floor beneath. 

In the wood-working, iron-working and 
Fic, 2.—MAacuine Snop. forge shops, and in the dynamo, testing 














adapted for lighting hallways, lecture 
rooms, ete. The lighting equipment was 
installed by the General Electric Com- 
pany. 

The new building, with basement and 
three stories of rooms having various light- 
ing requirements, presents a nice problem 
for the illuminating engineer, and the in- 
stallation because of this varied character 
is typical of modern lighting practice. 
Within the building are machine shops, 
drawing rooms, laboratories, offices, lec- 
ture rooms and library; each group exact- 
ing certain lighting values. 

The basement, containing rooms for 
storage, lockers, etc., is lighted by ordi- 
nary incandescent lamps and requires no 
special mention. On the first floor, how- 
ever, the illuminating plans are note- Fie. 3.—Woop-WorknG SuHop. 
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This method of lighting is well adapted to 
the long, comparatively narrow corridors, 
and the excellent results so obtained are 
indicated in Fig. 4. 

In Figs. 5 and 6 are shown the light- 
ing plans of the second and third floors, 
respectively. On these floors the draughting 
rooms present the most interesting feature. 
From the nature of the case, the illumina- 
tion in these rooms must be the best—pure, 
brilliant and well-diffused—so that work 
can be done accurately by artificial light. 
The enclosed-are lamp with concentric dif- 
fuser has been selected for this purpose 








with the result shown in Fig. 7. This 
illustration is also taken from a night 
photograph and the sharpness of the il- 





Fie. 4.—HALLWAY. 


und hydraulic laboratories, on the first m 
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floor, conditions prevail similar to those LN > x Arc Larnmps with Concentric Diffusers 
obtaining in the mechanical laboratories. 8 vS ! °G.E.M. High EfficiencyIncandescentlLamps 
Are lamps with concentric satan are § S Sh | OQ6or BIncandescent LampClusters 
therefore used, arranged as in Fig. 1. 4 ay = 
The excellence of this illumination can be S Drawing Foormns 
-seen in Figs. 2 and 3, which are repro- .. . . I iia ima: — 
iuced from the original photographs taken Ne ° a n nox ‘o i 
iy the light of the lamps. The absence VF x x K x x x x 
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of shadows and the even distribution of 
the light are particularly marked. Scat- 
tered incandescent lamps are available for 
lighting parts of machine and work. 

The hallways form another problem in 
lighting which in this instance has been 
interestingly worked out by the use of 
high-efficiency incandescent units com- 
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nese — 
bined with a concentrating reflector. The C/as ?éorms . * Liens @o 

units are of the No. 4 Gem type, utiliz- ae ee y ‘ 

ing 187 watts and concentrate 180 candle- 

power in a downward direction by means Second floor 

of No. 5 Holophane Pagoda reflectors. Fie, 5,—ILLUMINATION OF DRAUGHTING Rooms, AssEMBLY Room AND HALLWay. 


lumination obtained combined with the 








Saas ’ ve PSs ictri } is § <j 7 
. 7 x Arc Lamps with Concentric Diffusers evenne of the distribution, is striking 
x ! ‘ nap Aside from the drawing rooms, the 
0 GL.M. Hight friciency incandescent Lav77ps h peng: ter nsgeallly 
x xf, © 68 eridtneanimecan’t Loma Chiasers rooms on the second and third floors in- 
x caine i i Leos « nn eae libecaileteiyiaiie oanttioritamion a laine corporate other instructive features in _jil- 
s . Drawing Rooms luminating engineering. The . assembly 
* room on the second floor is lighted by 
' i ” four six-light incandescent clusters, lo- 
mi 1 cated as shown in Fig. 5. The illumina- 
tion so produced is soft and even, the 
chief requirement being a soft general il- 
lumination which does not distract the 
Museurn eyes. The library on the same floor is 


lighted by Gem units, as are the halls 
on this floor and in the first story. The 
light here is stronger than in the assembly 
room, but at the same time is soft and 


° ° fe) ° © 
Cae well diffused and restful, quite in keep- 
| moi re . ) " ing with the purpose of the room. 
= On the third floor are the museums and 


auditorium, both lighted by incandescent 




















Fig. 6.—ILLUMINATION OF DRAuGHTING Rooms, AUDITORIUM AND HaLway. lamps arranged in clusters. General il- 
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lumination is, of course, the chief requisite 
here. The hallway on this floor is lighted 
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imports for the single month of October 
were valued at $5,000,000, it seems prob- 


FIRST FLOOR. 








Room. 


Unit of Illumination. 


Watts per 
Square Foot. 


Dimensions of 
Room. 





Mechanical laboratory 


22 are lamps with concentric dif- Main, 162’ x 63/ 


fusers Bay, 37" x 39/ | 
Electrical laboratory 2 high-efficiency, 187-watt G.E.M. 
units, 94 16-candle-power incan- 
descent lamps 72" x 63/ 1.22 
Dynamo laboratory 6 arc lamps with concentric dif- 
fusers, 18 16-candle-power incan- 
descent lamps 62/ x 387 1.82 
Workshops 52 are lamps with concentric dif- 
fusers, 42 16-candle-power incan- 
descent lamps 213’ x 51° 1.84 
Hydraulic laboratory 6 are lamps with concentric dif- 
fusers, 13 16-candle-power incan- 
descent lamps 63’ x 38/ 1.68 
Testing laboratory 14 are lamps with concentric dif- 
fusers, 11 16-candle-power incan- 
descent lamps 46’ x 38/ 1.6 
Testing laboratorv 84 16-candle-power incandescent 
offices, standard lamps 6,300 sq. ft. 0.72 
room, etc. 
Corridors 14 high-efficiency, 187-watt G.E.M. 
units, 24 16-candle-power incan- 
descent lamps 3,741 sq. ft. 1.05 


SECOND FLOOR. 


Drawing room 18 are lamps -with concentric dif- 
fusers 58/ x 31/ 2.45 
14 are lamps with concentric dif- 
fusers 93’ x 31’ 2.68 
8 are lamps with concentric dif- 
fusers 58’ x 31/ 2.45 
5 are lamps with concentric dif- 
fusers 46’ x 31/ 1.92 
Library 14 high-efficiency, 187-watt G.E.M. 
units 98’ x 28/ a: 
Assembly room 24 16-candle-power incandescent 
lamps 44’ x 63/ 0.48 
Corridors 12 high-efficiency, 187-watt G.E.M. 
units, 8 16-candle-power  incan- 
descent lamps 11’ x 300 0.81 
THIRD FLOOR. 
Drawing room 14 are lamps with concentric dif- 
users 87’ x 38/ 2.33 
17 are lamps with concentric dif- 
fusers 110’ x 31/ 
13 are lamps with concentric dif- 
fusers 80" x 317 2.88 
9 are lamps with concentric dif- 
fusers 59’ x 31/ 2.7 
Museums 24 16-candle-power incandescent 
lamps 62’ x 397 0.55 
Auditorium 40 16-candle-power incandescent 
lamps 2772: 2q.. ft. 0.8 
Corridors 10 high-efficiency, 187-watt G.E.M. 
units, 8 16-candle-power incan- 
descent lamps 11’ x 300 0.7 


Are lamps five amperes, 110 volts direct current. 








by Gem units. In order to make the 
comparison of illuminating value more 
convenient, the accompanying tables 
have been prepared showing the 
character and dimensions of the room, 
the unit of illumination and _ the 
watts per square foot. It will be seen 
that the drawing rooms require the great- 
est amount of light, averaging 2.65 watts 
per square foot, while the shops come next 
with an average of 1.8 watts per square 
foot of floor area. With these figures as 
a basis it would be quite possible to figure 
the amount of current necessary to light 
any building satisfactorily to meet dif- 
ferent conditions, providing the floor area 
were known. 





oe 
Importations of India Rubber. 

The value of India rubber imported into 
the United States in the crude state in the 
year about to end will aggregate nearly or 





quite $50,000,000. If to this is added the’ 


value of old and scrap rubber intended 
for manufacture, the total for the calen- 
dar year 1906 will considerably exceed 
$50,000,000. In the ten months ending 
with October the imports of crude rubber 
were valued at $41,500,000, and as the 
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imported in the calendar year 1896 was 
but $15,500,000, or less than one-third of 
the prospective total for the year 1906. 
In 1896 the average value per pound was 
forty-four and one-half cents. In 1906 
the average value per pound was seventy- 
seven cents. It will be seen from these 
figures: that the average import price of 
crude rubber has advanced seventy-three 
per cent during the last decade, due chiet- 
ly, it may be assumed, to the increased 
demand for rubber to be used in the 
manufacture of bicycles, automobiles ani 
the various appliances required throug): 
the greatly increased use of electricit: 
as applied to lighting, transportation ani! 
the manufacturing industries. 

In addition to the importations of rub- 
ber in the crude state there were brought 
into the United States ending with Octo- 
ber more than 18,000,000 pounds of old 
and scrap rubber for remanufacture, and 
12,500,000 pounds of gutta joolatong, an 
article similar to rubber, which is mixed 
with India rubber for use in the various 
industries. In addition to this there were 
imported 326,053 pounds of gutta percha, 
used chiefly in the manufacture of sub- 
marine cables. 

Brazil is the chief contributor to the 
India rubber supply of the United States, 
the quantity imported from that country 
in the ten months ending October amount- 
ing to 26,750,000 out of a total of 33;- 
500,000 pounds. Other contributors are 
as follows: United Kingdom, from its 
different dependencies, 8,500,000 pounds ; 
Germany, 3,000,000; other European 
countries, 7,000,000; Mexico, nearly 3,- 
000,000; Central America, a little over 





Fig. 7.—DRAUGHTING Room. 


able that the total for the year will be 
over $50,000,000. The value of rubber 





1,000,000; and the East Indies, over 2,- 
000,000 pounds. 
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ELECTRIC LIGHTING PLANT FOR 
RIDGEFIELD, CONNECTICUT. 


AN INTERESTING DESCRIPTION OF A SMALL 
CENTRAL STATION. 


The establishment of an electric light- 
ing plant for a town of only 500 in- 
habitants would seem to be almost a com- 
mercial absurdity, but as is frequently the 
case, statistics are no index of the earning 
capacity of a property. This problem, 
however, was presented in establishing an 
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names of some of New York’s prominent 
business men, and the company was start- 
ed under the most favorable auspices. 
The site for the plant was selected with 
reference to obtaining coal from a rail- 
road siding and water from a small brook 
on the property, and is located on the 
highway at the Ivy Crossing. About ten 
acres of land was purchased by the com- 
pany to secure this site, giving them the 
opportunity to erect a dam for water stor- 
age purposes in case this should be re- 


1059 


ing. The concrete roof is protected from 
the weather by a substantial tar and 
gravel roofing, the gutters being made as 
part of the roof with cast-iron leader 
pipes. 

The coal pocket is constructed of twelve- 
inch by twelve-inch yellow timbers, and 
has a capacity of 150 tons of coal. A 
concrete floor is used, and the roof is con- 
tinuous except where necessary to open 
for the track; this part of the roof being 
protected by folding doors. The floors 
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INTERIOR VIEW SHOWING SWITCHBOARD AND DynNAMOS—ELEcTRIC LIGHTING PLANT, RIDGEFIELD, CT. 


electric lighting plant in the Borough of 
Ridgefield, Ct., which has recently start- 
ed operations with every indication of a 
successful commercial venture. The es- 
tablishment of the plant was brought 
about by the demand for electric lighting 
for a summer colony composed mostly of 
wealthy. New York business men who are 
settled in the hills surrounding the vil- 
lage. 

The company was organized locally’ and 
all of the necessary capital obtained from 
the residents who desired electric light- 
ing. The board of directors contains the 


quired, and a house for the operator of 
the plant. As the site selected for the 
power-house is about twenty feet below 
the level of the main line, the siding 
which terminates in a trestle forms a 
gravity system for handling the coal from 
the cars to the level of the boiler-room 
floor. 

The building decided upon was 70 by 
27 by 18 feet in the clear, and is built of 
reenforced concrete, having a division wall 
between the engine and boiler room pro- 
tected by fire-doors, and numerous win- 
dows make a light and airy power build- 


of the power-house are all concrete, and 
the company considers the building so 
nearly fireproof that no insurance is car- 
ried. 

The boiler-room equipment consists of 
two 125-horse-power, 125-pound boilers 
built by the Ames Iron Works. These 
are set in battery with ample buck-stays 
and tie-rods both longitudinally and trans- 
verse. High grade fire-brick made by the 
Ostrander Fire Brick Company were used 
to line the entire fire-box. Immediately 
over the boilers a Siamese flue connec- 
tion having dampers in each up-take and 











1060 


a main damper in the stack, connects with 
a ninety-foot steel-guyed stack forty-two 
inches in diameter. Thirty feet of this 
stack is made of one-quarter-inch plate 
and the balance of three-sixteenths-inch 
plate. It is fitted with a painter’s trol- 
ley, and a guy-band up two-thirds of the 
height, the guys for which are carried to 
surrounding trees and rocks. A Keiley 
damper regulator is used for controlling 
the draught, and the water supply is se- 
cured by means of a steam-driven duplex 
boiler feed-pump made by the C. H. 
Wheeler Manufacturing Company. In ad- 
dition to the boiler feed-pump, Metropoli- 
tan injectors are furnished. 

The engine-room equipment consists of 
two high-speed automatic engines built by 
the Ames Iron Works, one rated at sixty- 
five horse-power, and one at 120 horse- 
power. These are belted to two Westing- 
house 2,300-volt, sixty-cycle, three-phase 
generators of fifty and seventy-five kilo- 
watts capacity, respectively, having belted 
exciters. A switchboard made by the 
Westinghouse Electric and Manufacturing 
Company having four panels controls the 
electrical output, and is fitted with the 
usual switches and indicating instruments. 
A reactance made by the 
Adams-Bagnall Company is supplied to 
control the series incandescent lighting 
system. 

From the boiler outlets full weight steam 
piping with extra heavy flanges is carried 
across to the header in the boiler room, 
and from this header by separate pipes 
to the two engines. By means of a division 
valve in this header and the other valves 
in the piping either engine can receive 
steam from either boiler and one-half of 
the plant can be operated should an acci- 
dent occur to the piping. The boiler 
feed-pump is supplied from a small aux- 
iliary header under the main header which 
also acts as a drip to the main header 
controlled by a trap. The water piping 
is carried from the pump to the feed- 
water heater in the engine room and re- 
turned to the boiler through a feed and 
check valve. . The injectors are inter-con- 
nected independent of the heater. The ex- 
haust piping from the engines is carried 
to a duct under the floor covered by cast- 
iron plates and through a straight line 
of pipe to the roof where it is capped by 
a Patterson exhaust head. The heater 
is of the Patterson-Berryman type, used 
on the induction plan, and a valve is 
placed between it and the exhaust pipe to 
allow for cleaning. A liberal use of valves 
has been made so that different parts of 
the apparatus can be taken out for clean- 
ing without disturbing the operation of 


regulator 
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the plant. All of the piping, valves and 
fittings are made by the Crane Company. 
The high-pressure piping has extra heavy 
fittings, made up with copper gaskets, 
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vertical Patterson type, and are supplied 
with gauges and flanged fittings. 

A tool chest having a supply of the 
necessary repair tools, and a Hall oil 
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and flanged valves are used for all sizes 
over three inches. The trap on the high- 
pressure drips is located in the extension 
of the exhaust-pipe duct at the lowest 


filter and an engineer’s desk comprises 

the equipment of the engine room. 
From the generators lead-covered cable 

in conduit is carried under the engine- 
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point in the system, and is connected to 
separators located directly over the engine 
throttles. These separators are of the 





room floor to the switchboard. From the 
switchboard terminals the circuit wires are 
carried directly against the rear wall of 
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the building to lightning arresters, and 
through porcelain tubes to the junction 
pole outside of the building. From this 
junction pole they are carried along the 
highway about a mile and a half to the 
main street of the village. From this 
point they divide and some are used for 
lighting and some for power supply to 
the Ridgefield Water Company for operat- 
ing their pumping station. 

The pole-line work consists of about 
ten miles of wooden poles thirty feet in 
length and seven-inch tops, set five feet 
in the ground, four-pin cross arms, with 
one-and-one-half-inch locust pins, and 
triple petticoated Brookfield glass in- 
sulators are used. These are held in place 
by two seven-inch lag-screws and twenty- 
inch galvanized iron braces. Along the 
main street twenty-five and thirty-foot 
iron poles are used. These poles have five- 
inch bases and were set five feet in the 
ground, surrounded by eighteen inches 
of concrete. They are fitted with four- 
pin malleable iron arms and neat tops, 
presenting a very attractive appearance on 
the main street where the wooden poles 
were considered objectionable. 

No. 6 copper was carried for the light- 
ing circuit to the centre of distribution 
and No. 8 copper was used for other con- 
nections. This copper was of Benedict & 
Burnham’s KK brand triple braided, with 
a paraffine finish. The street lighting sys- 
tem consists of fifty twenty-five-candle- 
power incandescent lamps mounted on iron 
poles with one-and-one-half-inch pipe 
brackets. Copper hoods and porcelain re- 
flectors are used. High-tension cut-out 
circuits made by the General Electric Com- 
pany are provided to disconnect any lamp 
which may fail. The lamps themselves 
are of the Sawyer-Man type, having a rat- 
ing of twenty-five candle-power at forty 
volts. House connections are made by step- 
down transformers located on the poles. A 
voltage of 113 at the lamp was selected in 
order to obtain the advantages of prompt 
shipment of lamps, as the demand for this 
particular voltage is not as extensive as 
either 110 or 115 volts. In all cases of 
customers, connected meters are installed. 
These are of the glass-case type, which 
were considered desirable so that the 
customer could observe its workings. All 
of the transformers and meters were sup- 
plied by the Westinghouse Electric and 
Manufacturing Company. At suitable 
points on the lines lightning arresters are 
erected, and on all sharp turns and end 
poles guy wires are placed. 

The electrical equipment of the pump- 
ing station consists of two thirty-five- 
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horse-power motors geared to triplex sin- 
gle-acting pumps. The motors are oper- 
ated at 220 volts, and two banks of three 
transformers each are supported on poles 
outside of the building and connected to 
the motors through high-tension switches 
and meters. The high-tension switches 
were used so that there would be no trans- 
former loss, except when the pumps were 
in operation. The pumps are operated 
against a head of 185 feet, and the motors 
are of the General Electric type L make, 
which has a starting resistance in the 
armature controlled by a lever. They 
bring the pumps up to speed without 
serious jar to the distributing system. 

Owing to the high class of the installa- 
tion and the objection by the residents to 
trimming any of the trees it was neces- 
sary in numerous cases to cross the high- 
way in order to avoid tree-trimming. All 
the refuse from the holes dug for the 
poles was required to be carted away and 
the grounds around the power-house were 
graded and sodded, giving the whole a 
finished appearance. A neat house for 
the operator of the plant has been erected 
near the power-house, as there were no 
other available dwellings. 

Everything was done to make the plant 
as efficient in its operation as possible, 
and the arrangement of the machinery 
was made with this end in view, so that 
one man operates the plant without diffi- 
culty and with minimum labor. 

The plant was designed by and installed 
under the supervision of E. R. Knowles, 
of New York, as consulting engineer, and 
Bellman & Sanford execnted the complete 
contract, which included the building, the 
machinery, pole-lines, transformers and 
meters ; everything complete and ready to 
operate from the coal-pile to the cus- 
tomer’s wiring. 








--- 
Gas Turbines. 

The difficulties confronting those in- 
ventors endeavoring to develop a practical 
gas turbine have been discussed by Frank 
Foster. The first problem is that of pro- 
viding an efficient air-compressor. Recip- 
rocating compressors are more efficient 
than centrifugal compressors, but if they 
are adopted one of the main advantages 
of the gas turbine—the absence of crank 
shafts and reciprocating parts—is lost. 
From the purely mechanical point of view 
the ideal arrangement consists of a com- 
pressor of turbine construction mounted 
on the same shaft as the gas turbine to 
which it belongs; but such an arrange- 
ment has a low efficiency—probably not 
more than fifty per cent in the case of 
the compressor. If several stages in the 
compressor are adopted a higher press- 
ure may be obtained, thus increasing the 
initial combustion and the available work. 
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But the increase in negative work is also 
much greater. For instance, by increasing 
the work spent on the compressor by 100 
per cent there is a gain of only one and 
one-half per cent in useful work. These 
figures, of course, depend a good deal 
upon the particular conditions adopted. 
From these considerations alone it is 
seen that, assuming all chemical and phys- 
ical difficulties to be overcome, the out- 
look for the gas turbine is not bright, 
and is particularly poor when the equip- 
ment includes a turbo-compressor. The 
next problem consists in devising a com- 
bustion chamber which will withstand con- 
tinuously high temperatures and pressures. 
It is this continuity which makes these 
high temperatures difficult to handle. In 
reciprocating internal-combustion engines 
the high temperatures are only periodic, 
and as a result the combustion chamber 
never attains a very high temperature. 
For the turbine combustion chamber fire 
clay is unsuitable. Magnesia and kiesel- 
guhr are superior to fire brick, carbor- 
undum and sand, but both of these ma- 
terials deteriorate with time and shrink 
largely. Carborundum is considered to 
be the most suitable material for linings. 
Various engineers who have attacked this 
problem have used this material as an in- 
ner lining, surrrounding it with mag- 
nesia or some other material. In this way 
the relative expansions of the shell and 
the inner carborundum lining are pro- 
vided for. It is said that such an ar- 
rangement has been used satisfactorily 
with continuous temperatures of about 
3,200 degrees Fahrenheit, and is thought 
to be capable of withstanding tempera- 
tures of 5,000 degrees Fahrenheit. It is 
necessary to reduce the temperature of the 
gases before they are admitted to the tur- 
bine. To do this it is customary to mix 
them with steam. Cold air might be used, 
and would be more efficient were it not 
for the difficulty of compressing the air. 

Authorities differ in their ideas of 
the maximum practical temperature to 
be allowed in the turbine. Neilson esti- 
mates 1,300 degrees Fahrenheit; Sekuto- 
wiez computes the maximum temperature 
at 800 degrees, and Rey at 600 degrees 
Fahrenheit. Atkinson has stated that any 
metal with iron in its composition com- 
mences to oxidize at 750 degrees. At 
present it seems that 600 or 700 degrees 
Fahrenheit is the practical limit of con- 
tinuous temperature. However, a small 
DeLaval turbine has been used as a gas 
turbine with gas temperatures before and 
after reaching the nozzle of 3,270 and 750 
degrees Fahrenheit, respectively. At pres- 
ent our knowledge is insufficient regarding 
the flow of gases at high temperatures to 
enable us to design nozzles precisely.— 
The Mechanical Engineer (London), 
December 8. 
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Protective Apparatus for Wireless- 
Control Systems. 

Edouard Branly has been developing a 
system of controlling mechanisms at a dis- 
tance by means of electric waves and has 
found a necessity for devising a method 
of protecting the apparatus from atmos- 
pheric discharges or other foreign influ- 
ences. This device depends upon the 
rotation at a constant speed of a contact- 
maker on the device controlled. This 
consists of an insulated wheel carrying 
upon its surface two or more pairs of elec- 
trical contacts placed opposite each other. 
Two brushes bear upon the wheel so as 
to complete a circuit each time a pair of 
contacts passes under them. The contacts 
may be spaced upon the periphery in dif- 
ferent ways, but the arrangement adopted 
must agree with that of a similar ap- 
paratus at the controlling station. This 
contact wheel revolves at a slow speed, 
carrying with it a cam. The method of 
control depends upon the complete revolu- 
tion of the contact-maker before the local 
circuit governing any of the controlling 
devices upon the apparatus is closed. It 
operates in this way: A single discharge 
sent out from the controlled station starts 
the contact-maker on the receiver into ro- 
tation. The speed is slow—about one 
revolution in twenty seconds. If, when 
the following pair of contacts is under 
the brushes, a second impulse is not 
received, the contact-maker is at once 
checked and returned to the first posi- 
tion. Similarly, if, as the third and 
fourth pairs of contacts, etc., pass under 
the brushes, electrical impulses are not re- 
ceived, the device will be turned back to 
the starting point. In this way a complex 
signal is required to cause the contact- 
maker to make a complete revolution, and 
thus bring into action the local controlling 
mechanisms. If foreign signals get in 
they act simply to start the contact-maker 
through the first or possibly second stages 
of its rotation, and it is very improb- 
able that any such disturbances would 
cause the device to complete a rotation. 
The correct system of signals is easily 
sent out from the control station. by the 
rotation of a similar contact-maker.— 
Translated and abstracted from L’Blec- 
tricien (Paris), December 8. 


The Metallic Arc. 


An elaborate study of newer forms of 
are lamps has been made by Isador Ladoff. 
He here discusses the so-called metallic 
are, particular reference being made to the 
magnetite arc. Usually the magnetite 
electrode of this lamp is made by packing 
a thin iron tube with a mixture contain- 
ing twenty-five per cent of titanic acid, 
five per cent of chromate of iron, a lit- 
tle potassium fluoride, the balance being 
black oxide of iron. The tube serves not 
only as the container for the battery, but 
as a conductor, because the battery has 
a high resistance. One difficulty of this 
construction is due to the non-homogeneity 
of the mixture, which causes the arc to 
vary and fluctuate, and makes it impossi- 
ble to secure a perfectly uniform color. 
To get over these difficulties the chemical 
composition of the electrode should be 
homogeneous, and it should be compact 
and a conductor itself. Unfortunately, 
magnetite is a relatively poor conductor 
and gives an are of low intensity. It con- 
tains impurities which are difficult to get 
out, and which affect the are deleteriously. 
There is also an oxidation which takes 
place during operation, which lowers the 
luminous intensity of the arc. Titanic 
acid is also a poor conductor. This is 
the only material which is desirable in the 
electrode for the production of light, but, 
unfortunately, it can not be used alone 
on account of its very high resistivity. For 
this reason the amount of material which 
one can cause to pass into the arc is limit- 
ed, and thus the intensity of the arc is rel- 
atively low. Carbide of titanium can not 
be employed, because it decomposes in 
the are and does not give much light. In 
constructing these electrodes titanium is 
wanted because of its rich spectrum. The 
chromate of iron is used to increase the 
life of the electrode, while the potassium 
fluoride makes the arc more stable. In an 
endeavor to produce an electrode giving 
better results, electrodes have been made 
of various oxides, which were then re- 
duced. It is not advisable to use more 
than ten parts of the oxide of titanium; 
otherwise the arc becomes unstable. The 
proportions adopted were eighty parts of 
magnetite, twenty parts of hematite, and 
seven to eight parts of titanic oxide. The 
ingredients were finally pulverized and 


a mixture made with water and glycerine. 
From this paste electrodes were pressed 
out, dried and baked at 500 degrees. They 
were then carried to 1,200 or 1,300 de- 
grees in a gas furnace. It was found that 
a slight addition of boric acid seemed to 
increase the life of the electrodes, but 
reduced the luminous intensity. Greater 
stability of the arc was obtained by add- 
ing various salts of potassium. The re- 
sistance of these electrodes was very high, 
varying from 45,000 to 600,000 ohms. 
This could be reduced to a few ohms by 
covering it with a coating of graphite. Re- 
sults are given of a number of experiments 
made with these electrodes ; also with elec- 
trodes formed of a mixture of the oxides 
and of homogeneous carbon. The ferro- 
titanium electrode produced by the process 
just described gave in all cases much bet- 
ter results than either of the other two. 
A three-and-one-half-ampere, fifty-volt arc 
using a ferro-titanium electrode, gave 510 
mean spherical candles. The titanium 
oxide electrode gave 283, while the carbon 
gave eighty-four. The watts per candle 
were approximately 0.6, 0.7, and 2.5, re- 
spectively. The voltages for the three arcs 
were 48.3, fifty-five and fifty-nine. The 
life of the ferro-titanium electrode was 
one hour and thirty-two minutes per centi- 
metre; that of the titanium oxide elec- 
trode, one hour and thirty-six minutes, 
and that of the carbon electrode, one 
hour and seven minutes. A lamp taking 
6.6 amperes gave for the same electrodes 
968, 737 and 243 mean spherical candles, 
relatively; while a 9.6-ampere lamp gave 
for the ferro-titanium, 1,136 mean spheri- 
cal candles, and for the carbon, 485. The 
titanium oxide electrode fused with this 
current and could not be employed. Dis- 
tribution curves are given for the three 
types of electrodes. Those using the ti- 
tanium electrode throw out a considerable 
part of the light in a horizontal zone.—— 
Translated and abstracted from L’Eclair- 
age Electrique (Paris), December 8. 


oc) 
A Special Potentiometer for the 
Standardizing Laboratory. 

A potentiometer having special features, 
and designed particularly for a stand- 
ardizing laboratory, is described here by 
H. B. Taylor. As this potentiometer is to 
be used in Pittsburg, where the air is very 
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damp and is never clean, extra insulation 
is necessary, which is obtained by cover- 
ing up all metal parts except where 
mounted on the top of the case. All extra 
parts are arranged to admit of easy clean- 
ing. Each metal terminal is mounted on 
a separate hard-rubber base three-tenths 
of an inch high, which fits closely to the 
rubber top of the potentiometer box. They 
are cemented to the top by white shellac, 
and the metal parts are separated by an 
air space of one-quarter of an inch, so 
that the surface distance between them 
is 0.87 inch. Where special protection is 
needed within the box the wires and 
coils are provided with hard-rubber wash- 
ers. Nearly all inside connections were 
made of bare wire of a size large enough 
to stay rigidly in position without any other 
support. After all connections had been 
made, all parts were given several coats 
of white shellac. The customary method 
of construction, which uses an odd num- 
ber of ohms, corresponding to the odd 
voltage of the standardizing cell, was 
adopted. That used is a Weston standard 
cell with an electromotive force of 1.0198 
volts. The resistance across which it is 
connected is 10,198 ohms. Special ad- 
justment was made by means of a coil 
containing 198 ohms, but this is easily 
changed when it becomes desirable to use 
any other standard cell. The potentio- 
meter coils are arranged in five straight 
rows, and the connections are brought 
out to brass terminals at the top. The 
movable contacts are mounted on hard- 
rubber blocks, which slide along the top 
of the brass contact pieces. A transverse 
slot in the lower part of each block serves 
to increase the surface distance between 
brushes about one inch. Clips are pro- 
vided which guide the blocks and also 
indicate the points where contacts are be- 
ing made. A diagram of the connec- 
tions is given. For the sake of simplicity 
in operation, as well as to promote insula- 
tion, two sets of keys are used, or two 
keys with a two-way switch.—Abstracted 
from the Electric Journal (Pittsburg), 
December. “ 


The Snowdon Hydroelectric Installa- 
tion of the North Wales Power and 
Traction Company, Limited. 

A description is given here of an inter- 
esting hydroelectric system in North 
Wales which supplies power to a number 
of industries and which is expected to 
build up other new ones. The plan orig- 
inated from a holiday tour of a well- 
known engineer, who was impressed by the 
potential possibilities of two small lakes, 
Glas-Lyn and Lynn-Llydaw, situated 
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about halfway up the eastern side of 
Snowdon. The scheme utilizes the 1,100- 
foot drop from these lakes into the val- 
ley below, where a power-house has been 
built and a system of high-tension trans- 
mission passing over the mountains to 
supply energy to the large slate quarries 
for which Wales is famous. Further, an 
electric railway is now nearing comple- 
tion, and electric lighting systems are 
being put in, all of which will be supplied 
with power from the new plant. The 
water is drawn from Lynn-Llydaw, from 
which a pipe line descends to the power- 
house. This lake occupies a declivity on 
the mountain side. The lake has a 
surface of 120 acres, and is approximately 
1,400 feet above sea level. The intake 
works consist of a six-foot tunnel a few 
hundred feet long, piercing the rocky mar- 
gin of the lake. This terminates in a 
duplicate pipe line. The inlet to the 
tunnel is thirty feet below the lake sur- 
face, and is controlled by sluice valves. 
The pipe line is about one and one-quar- 
ter miles in length and gives an effective 
head of 1,140 feet. The descent is steep 
and is at an angle of forty-five degrees 
just above the power-house. The two 
pipe lines taper from thirty inches at the 
top to twenty-seven inches in diameter 
at the bottom. At the upper portion rivet- 
ed steel pipe is used; at the lower portion 
the pipe is welded. The pipes are in 
eighteen-foot lengths, laid on wood sleep- 
ers and carefully anchored to concrete 
blocks. Measured distances have been 
laid out, providing fixed points which 
will enable any movement of the pipe to 
be detected. Hither of the two lines would 
supply the normal output of the station, 
and there is sufficient reserve in the lake 
to run the station for 180 days without 
any rain whatever. The average rainfall 
is about 200 inches. At present there 
are four 1,500-horse-power twin-impulse 
turbines coupled direct to three-phase, 
1,500-kilowatt-ampere, 10,000-volt, fifty- 
cycle generators. The water pressure due 
to the head is about 500 pounds to the 
square inch. The discharge from this 
gave trouble at first, but was finally taken 
care of by causing it to fall into a pool 
of water. The wheels are regulated by 
hydraulic governors acting upon needle 
nozzles. The alternators have twelve poles 
and are of the revolving field type. The 
rotating parts are supported on three 
bearings. There is a generator switchboard 
containing the control apparatus and the 
instruments for the generators. A feeder 
board, consisting of ten panels, controls 
the output of the station. The conductors 
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back of the board are of bare copper wire 
carried on porcelain insulators. Oil 
switches are used, and each line is pro- 
tected by a choking coil and a horn light- 
ning arrester. In addition there are per- 
manent water-type, excess-pressure dis- 
charges installed at each end of the switch 
room, which connect to the bus-bars. The 
attendants are protected by wooden plat- 
forms mounted on porcelain insulators. 
The station is at present lighted by a step- 
down transformer, but it is the intention 
to put in a small direct-current lighting 
unit for this purpose. The high-tension 
lines pass out from the station through 
inclined ports, where they are supported 
on porcelain leading-in insulators fixed 
in paraffined wood partitions. There are 
twenty-six miles of transmission line al- 
ready up. Various pole-line constructions 
have been adopted in carrying out the 
work. For the most part creosoted wooden 
poles are used, sunk six feet in concrete 
and spaced about forty to the mile. The 
wires are placed two feet apart and sup- 
ported on triple-petticoat insulators. They 
are carried on cross-arms in the usual tri- 
angular arrangement. At certain points 
where the line is heavy A poles have 
been erected, supporting the cross-arms. 
In other places two vertical poles are 
used, carrying at the top several cross- 
arms. <A lattice pole construction has 
been used at one point, while for certain 
lines a single pole is employed with the 
insulators arranged vertically on one side. 
A good deal of difficulty was met in con- 
structing the transmission line, due to the 
rough country, and to much boggy ground. 
The most important users of this power 
at present are the quarries, one of which 
takes nearly 2,000 horse-power. This 
mine employs five 200-horse-power motors, 
which replaced steam engines for drawing 
slate up the inclined shafts. There are 
two 150-horse-power motors driving an 
air compressor and a pump. These indus- 
tries are supplied with power through 
local transformer substations.—A bstracted 
from the Electrical Review. (London), 
December 7. 
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Gift to Union College. 

President Andrew V. V. Raymond, of 
Union College, Schenectady, N. Y., an- 
nounced, on December 13, at the nine- 
teenth annual dinner of the Alumni As- 
sociation, that the college had received a 
gift of $25,000 from the General Electric 
Company, and that only $20,000 more is 
necessary to secure Andrew Carnegie’s 
gift of $100,000. 

The dinner was held at the Hotel Man- 
hattan, New York city. Among the guests 
of honor were Dr. Henry M. Leipziger, 
Samuel R. Thayer, Charles E. Patterson, 
the Rev. Dr. T. S. Hamlin, Cornelius E. 
Franklin, the Rev. Dr. Samuel S. Seward, 
Andrew W. Gleason and Eli Perkins. 
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ADVERTISING ELECTRICITY.—IV. AD- 
VERTISEMENT WRITING. 


BY FRANK B. RAE, JR. 


CLEVERNESS IN ADVERTISING. 

A few years ago writers of advertising 
won their reputations on the basis of what 
was known as “cleverness.” Cleverness, 
in an advertising sense, seems to have 
meant facility in turning the Eng‘ish lan- 
The ability to unearth 
and employ astonishing and unexpe:tod 


guage inside out. 


adjectives and otherwise to reduce the 
methods of the street fakir to cold type, 
was at that time equivalent to advertising 
ability. 
ing insanity has passed, but the straining 
for wordy cleverness still continues to a 
greater or lesser degree. Even to-day the 
writer of advertising is looked upon by 
the staid, cold-blooded business man, as a 
vendor of “hot air,” whose printed pro- 
ductions have been neatly characterized 
by one man high up in the lamp indus- 


Fortunately the-era of advertis- 


try as “verbiage and phraseology.” 

Let the student of advertising at once 
dispossess his mind of the idea that such 
superficial cleverness plays any solid part 
in truly successful and permanent public- 
ity. While it must be acknowledged that 
an occasional happy phrase has been 
known to win a wide approval, the pro- 
portion of clever advertisements which 
have proven effective is so small as to 
discourage the judicious writer from at- 
tempting them. Thus, several years ago, 
“Uneeda” biscuit, an altogether first-class 
product, packed in a new and extremely 
practical manner, appeared and was wide- 
ly adveristised. The name was one of the 
cleverest conceits over devised and this, 
combined with a good product, has made 
it one. of the great advertising triumphs. 
Following this success, there appeared by 
the thousand, similar suggestive trade 
names attached to an infinite variety of 
merchandise. Practically every one of 
them has been an advertising failure, re- 
gardless of the quality of the product. 
The reader can supply many instances of 
the same sort, all pointing to this truth, 
that cleverness is the most dangerous ele- 
ment in advertising. 

The advertiser of electricity will imme- 
diately protest that his product is not one 
which lends itself to the sort of adver- 





tising suggested, but as he has only to 
glance over a good variety of printed pub- 
licity as put out by central stations to 
realize that the struggle for cleverness is 
not ended and that only in the most ex- 
ceptional cases does such cleverness stand 
the acid test of disinterested reading. 

PRINCIPLES OF ADVERTISEMENT WRITING. 

The underlying principles of advertise- 
ment writing are not at all difficult of un- 
derstanding, but the practice of these prin- 
ciples is a matter worthy of life-long ef- 
fort. We may sum up the cardinal points 
thus: 

Limitations: An advertisement should 
be written within certain well-defined lim- 
its; it should aim to make one or several 
points only; it should not evaporate in 
glittering generalities nor become pon- 
derous with a superabundance of facts. 

Simplicity: The best educated among 
readers will appreciate, and the most 
wholly ignorant will understand, a plain, 
simple statement of facts; no part of an 
advertisement should require a_ second 
reading, nor should there be a single 
word or phrase, the meaning of which is 
not instantly apparent to all. 

Sincerity: The one virtue which must 
absolutely characterize every advertise- 
ment is that of honesty, and this honesty 
must be not alone basic, but it must be 
almost aggressively apparent. Super- 
ficiality in advertising, as in personal con- 
versation, suggests insincerity, and any 
suggestion of insincerity is liable to im- 
mediately develop into actual misstate- 
ment in the eves of the cursory reader. 

Interest: It is obviously necessary to 
eatch and hold the reader’s interest with 
every statement. This does not mean that 
the advertisement must be “different,” but 
that it must be written from the reader’s 
viewpoint in such a manner as to appeal 
to him as something of particular and 
personal concern. 

These are the principles: Each may 
be subdivided many times and each sub- 
division, to the very smallest, is worthy 
of the most minute attention. For exam- 
ple, under the heading “Tnterest,” may be 
considered the question of illustration and 
embellishment, which itself is a matter 
so broad and so difficult to handle, that 
one New York specialist receives $15,000 


per year for his knowledge and ability 
to properly “dress” advertisements. 

THE WRITING OF CIRCULAR LETTERS. 

The circular letter, as an effective me- 
dium of advertising, is without a peer. 
If a cireular letter be prepared with 
sufficient skill, it will reach the man ad- 
dressed—that is the secret of its power. 
But if it is not well prepared it will not 
only find the waste basket quicker than 
almost any other form of advertisement. 
but will engender a feeling of resentment 
in the addressee. Thus we pit the writer’s 
and the printer’s skill against the bus) 
man’s scrutiny and disinclination to read 
a business solicitation. 

In preparing a circular letter the first 
and most difficult problem is that of gain- 
ing a hearing. We must frame our open- 
ing paragraph in such wise that the read- 
er will not instinctively assume an un- 
favorable or defensive attitude. We must 
have plausible reasons for approaching the 
reader at all, and this reason must bear 
closely upon his personal interest. To say 
“We desire to interest you in an electric 
sign” is fatal, because, before one can hope 
to interest a man in an electric sign, the 
matter must be brought to his attention 
in such a manner that the interest will 
appear voluntary on his part. We must, 
so the saying is, “reach him on his blind 
side.” 

Having opened the subject, a paragraph 
or two is used to present the advantages 
of the proposition in hand, again not 
from your viewpoint, but from his. What 
will an electric sign actually net the man 
who uses it? Answer that question, not 
in glittering generalities, but in terse, 
crisp statements, the logic of which can 
not be disputed. 

Having shown the advantages of the 
sign as a profitable investment, bring up 
the matter of price, appearing to offer 
an exceptional value either for the service 
or in the sign. Show your prospective 
customer that a sign is advertising, not 
store expense, without dodging issues. 
Keep away from the fact that the sign 
will increase his electric light bill—even 
show him that it will reduce his store 
lighting bill by increasing his hours of 
burning or kilowatt consumption, thus 
entitling him to lower rates or larger dis- 
counts for regular service. It must be 
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kept in mind always that nobody ever 
wants to spend money for anything. The 
prospect must be led to this matter of 
cost in the gentlest and most diplomatic 
Way. ; 

In enclosing a circular letter we must 
remember that the object of all advertis- 
ing is to get results—inquiries—orders. 
Insist gently but firmly upon the reader 
giving this matter immediate thought and 
early action. Try, if possible, to make 
some sort of special offer, which he must 
accept at once or risk paying a higher 
price, as penalty for procrastination. In- 
variably there should be enclosed a postal 
card for reply. Be inflexible in urging 
the prospect to return it. Point out that 
a discussion with your solicitor costs him 
nothing. In writing the ad-man must pic- 
ture himself as being in the prospective 
customer’s presence, personally soliciting 
his signature to that card. Concentrate 
every fibre of your being upon this most 
important point—his signing that card 
io-day—now—this minute. 

Where circular letters are used in series 
it is advisable to write the entire cam- 
paign in advance. In fact, it is almost 
impossible to secure maximum returns 
when the letters are prepared piecemeal 
and as necessity demands. Not alone is 
each succeeding letter likely to be written 
more hastily and therefore less forcefully 
than if all are prepared at one time, but 
the continuity of thought, the logical suc- 
cession and sequence of argument is par- 
tially lost. 

THE WRITING OF BOOKLETS. 

The advertising booklet should be de- 
signed with several distinctive points in 
mind and these should limit both its size 
and literary form. The booklet is de- 
signed to present to presumably interested 
parties, information which they may de- 
sire in available form for reference or 
study. 

With this idea in mind it must be ap- 
parent that the booklet may properly dis- 
regard some or all of the cardinal laws 
which govern other forms of advertising 
composition. It does not require the clev- 
er introduction, the hidden reference to 
price nor the insistence upon immediate 
action which must characterize the cir- 
cular letter. Rather it should be an ex- 
position of the subject treated, covering 
all necessary points and depending for re- 
sults upon the fairness of the proposition 
offered as it appears to the reader after 
a careful consideration and mature reflec- 
tion. 

Obviously, advertising booklets should 
be clear cut, simple and as interesting as 
the subject and the ingenuity of the writer 
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will permit. The chief struggle should 
be to avoid wordiness and to present the 
proposition always with the idea that the 
reader knows absolutely nothing about 
it and that every statement must be self- 
evident or supported by corroborative evi- 
dence. 

At the same time it must be remem- 
bered that the reader has probably not the 
vital interest and undying enthusiasm of 
the writer, and effort should at all times 
be put forth to sustain attention by what- 
ever sane device may be available. The 
most common of these is pictures, which 
it is well to use almost lavishly. 

A practical plan to adopt in undertak- 
ing an advertising booklet is, first to seeure 
from the printer a dummy (a booklet of 
blank pages) of the size and shape which 
it is intended the finished work shall be. 
Go over this carefully, laying out the 
various pages, allotting space to illustra- 
tions and preparing the booklet, in the 
mind’s eye, exactly as it shall appear when 
finished. One is thus able to divide the 
subject under such headings and in such 
order as will make the finished work logi- 
cally convincing and carry the reader from 
a cursory consideration of the subject to 
a determination to buy the product of- 
fered. Around such a schedule and dum- 
my, and proceeding in such logical. man- 
ner, one can not go far astray. 

NEWSPAPER ADVERTISING. 

Where local conditions make newspaper 
advertising seem, in the nature of things, 
to be advisable—and politics alone may 
make it advisable to use such space—too 
much care can not be given to the subject 
of copy. Newspapers are read hurriedly. 
Newspaper copy, therefore, must be built 
upon the “one idea” plan, embracing just 
enough elaboration to present the one idea 
fully and forcibly. If clear cut, attrac- 
tive illustrations are available, they should 
be used, but the advertiser must bear con- 
stantly in mind the high speed of news- 
paper presses and the poor quality of 
paper used and make his designs fit these 
conditions. Advertising illustrations are 
intended solely to draw attention to, or 
shed light upon, the advertisement. Any- 
thing which is not self-explanatory at first 
glance is bad. 

The catch-line of the newspaper adver- 
tisement is, naturally enough, its most 
salient feature. It is also its most dan- 
gerous feature. To acquire proficiency in 
handling catch-lines, it is not well to 
study advertisements, but to study the 
head-lines of the newspapers. Metropoli- 
tan newspapers employ specialists who do 
practically nothing else than write head- 
lines, and the demand for such men it 
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is said always exceeds the supply. The 
principle involved in head-line writing 
apply with double force to the writing 
of advertisement catch-lines. What is the 
vital point of the story? What half- 
dozen or less words will best explain this 
point and lead the casual reader to stay 
his hurried glance? Let us analyze for a 
moment: If a head-line says “Murder,” 
we are startled perhaps, but for a second 
only, because murders, after all are com- 
mon enough. But if the head-line says 
“Murder on Broadway,” we immediately 
picture in our mind an act of violence 
upon a crowded thoroughfare with which 
we are personally familiar. From an ab- 
stract news report, this item becomes one 
of personal concern and we pause for 
further information. We read on and 
the head-line writer’s work is accom- 
plished. Exactly these principles apply 
to the writing of advertisement catch- 
lines. First we must attract attention, 
and then make that attention a matter of 
personal interest to the reader. 

For the rest, a newspaper advertise- 
ment should properly stick to one idea 
on one. subject. Where a variety of sub- 
jects are treated as in department store 
advertising, it will be noted that they are 
treated practically as many smiall adver- 
tisements. For us, one idea, and let 
it be expressed in words of one syllable, 
in good sized type and in such style of dis- 
play as will render it both distinctive and 
readable. 

Finally, in the preparation of newspaper 
advertising it must be borne in mind by 
the central station ad-writer that although 
one portion of the public reads small-type 
department store and unattractive patent 
medicine advertisements with avidity, that 
is not the portion of the public which the 
central station is addressing. 

BILL-BOARD AND CAR CARDS COPY. 

Until recently it was not considered 
important to give any thought to the 
material used in bill-board advertising, 
and therefore such advertising, at least 
so far as concerns electric light companies 
seem to have consisted chiefly in certain 
inept catch phrases borrowed from gas 
companies, coupled with an wholly inor- 
dinate use of the Edison trade-mark. 
Since bill-boards are erected and painted 
for publicity purposes, it is as well to 
cover the space with something of adver- 
tising value. The writer recalls just one 
central station’s sign hoards which ap- 
peared to be worth the paint used to cover 
it, these being the boards erected by the 
Dayton Lighting Company and reading 
“Electric Light and Electric Power cheap 
anywhere in Dayton.” A multiplicity of 
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these boards strewn along the lines of the 
conduit excavation and at strategic points 
in the city served to spread in effective 
fashion the company’s message that al- 
most anybody anywhere in Dayton could 
get electric light and power cheap. This 
example will probably better serve as a 
guide for preparation of sign-board ad- 
vertising than a column of “don’ts.” 

In connection with the car cards it is 
well for the advertiser to remember that 
most people are near-sighted and the 
cards so placed that when the light is good 
it is a little harder to see them than when 
the light is poor. Therefore, they should 
be simple, clean-cut—direct. Several 
colors should be employed, but if illus- 
trations are used, they should be pretty 
broad wood-cuts, or line etchings done 
in poster style. The type should be plain 
and of good size. The cards should be 
changed often enough so that the trav- 
eling public does not turn in weariness 
from the old arguments. 

IN GENERAL. 

The gravest danger of the amateur 
writer of advertisements lies in his in- 
ability to rightly and rigidly judge of 
his own product. Contrary to popular 
belief, it is no easy job to write adver- 
tising, and the talent for it is no more 
common than is the talent for other seri- 
ous literary composition. It is infinitely 
more easy to produce a short story worthy 
of publication in one of the standard 
monthlies than to produce a series of half- 
dozen circular letters. It takes no whit 
less of genius to create an effective cam- 
paign than is demanded to grind out a 
tolerable novel. An appreciation of this 
truth will lead the student of advertising 
to consider his work, not as something 
to be done in an idle moment, when he 
“has the time,” but a labor worthy of 
his most serious, earnest and concentrated 
endeavors. 

The writer of advertising is a salesman, 
talking, not to one prospective customer, 
but to thousands. A careless salesman 
may antagonize a single prospect with- 
out very serious consequences. The care- 
less advertising man may antagonize the 
entire population of his city. 

The privilege to speak to a multitude 
is one not to be trusted blindly to the 
clever word-monger; one not to be under- 
taken lightly by an unpracticed man whose 
duties already occupy him. The writing 
of advertising is a serious business, and 
is worthy of serious study. 


<> ---—_—_——— 





The fifty-seventh convention of the 
American Association for the Advance- 
ment of Science opened in New York city 
at Earl Hall, Columbia University, on 
December 27, and will end on January 
2. Dr. Nicholas Murray Butler, presi- 
dent of Columbia, delivered the address 
of welcome. 
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Arthur Vaughn Abbott. 


Mr. Arthur Vaughn Abbott died of 
pneumonia at St. Luke’s Hospital, New 
York city, December 1, 1906. His death 
marks the passing of an experienced engi- 
neer, an able writer and a widely esteemed 
man. ‘To those who knew him through 
daily contact, as also to all who love a 
useful, earnest and well-ordered life, this 
simple account of his many broad activi- 
ties is given. He came of a family that 
has contributed much to the world. His 
grandfather was Jacob Abbott, one time 
professor of mathematics at Amherst Col- 


- lege, and author of “Young Christians,” 


“Science for the Young” and the “Rollo 
Books.” His father, Benjamin Vaughn 
Abbott, was no less noted for his legal 
writings, his court reports and his digest 
of state and national law. Among his 
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uncles were J. Cabot Abbott, author; Ed- 
ward Abbott, rector of St. James Church, 
Cambridge, Mass.; Austin Abbott, lawyer 
and writer, and Lyman Abbott, pastor of 
Plymouth Church, Brooklyn, N. Y. 

Arthur Vaughn Abbott, the son of Ben- 
jamin Vaughn Abbott and Elizabeth Tit- 
comb, was born in Brooklyn, N. Y., in 
1854. His early years were passed in 
his home city, where he also acquired his 
early education. He entered the Brook- 
lyn Polytechnic Institute for his higher 
education and graduated from there with 
honors in 1875. His first work was with 
the Department of Works, New York city, 
where he remained one year. He next en- 
tered the engineering department of the 
Brooklyn Bridge, where he remained for 
seven years in charge of material inspec- 
tion and as general superintendent of 
cable construction. ’ 

Upon the completion of the bridge he 
became associated for four years with 
E. T. Fairbanks & Company in the design 
and construction of testing machines and 
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the manufacture of large railway and lock 
scales. From 1887 to 1890 he was con- 
sulting engineer of the Boston Heating 
Company, as such designing and superin- 
tending the installation and operation of 
a central plant for supplying heat to about 
two square miles of that city. He then 
became mechanical engineer of the Daft 
Electric Light Company and had charge 
of the shop construction of dynamos and 
motors. He later was associated in the 
design, construction or operation of many 
of the pioneer electric railways in the 
United States, among them the line at 
Meriden, Ct., Bloomfield, N. J., Atlan- 
tie City, N. J., and Bloomington, IIl.; the 
systems at Salt Lake City and Ogden, 
Utah, Augusta, Ga., and the Lake Roland 
Electric Railway, Baltimore, Md. He also 
equipped electrically the Interstate Road 
at Kansas City, Mo., and operated storage- 
battery cars on the Fourth Avenue road 
in New York city. During the same period 
he acted as consulting engineer for the 
Ogden City water works, the Bear river 
canal and the Waukesha water pipe line. 
In 1892 he became chief engineer of the 
Chicago Telephone Company, serving in 
that capacity until 1901. During this 
period twelve new offices and buildings 
were erected and relay switchboards ag- 
gregating nearly 40,000 lines were in- 
stalled, together with the necessary con- 
duits, underground cables and aerial lines, 
covering the city and adjacent territory, 
aggregating nearly 100,000 wire-miles; 
35,000 subscribers’ substations were also 
installed. He designed, installed and op- 
erated lighting plants on all the systems, 
aggregating 10,000 lamps. From 1901 to 
1902 he was consulting engineer of the 
Consolidated Telephone Company of Buf- 
falo, rendering services similar to those in 
Chicago. 

From 1902 until his death he was asso- 
ciated with Westinghouse, Church, Kerr & 
Company, New York city, as chief statis- 
tician. Under his direction much data 
was collected on many subjects, especially 
those to which the activities of that or- 
ganization were chiefly devoted. Of equal 
importance was his development of meth- 
ods for interpreting and using this data 
in conjunction with information obtained 
through the various engineering depart- 
ments. 

His writings included the following 
books: “The Electrical Transmission of 
Energy,” “A Treatise Upon Fuel,” “Test- 
ing Machines,’ “The Evolution of a 
Switchboard,” and a series of six volumes 
on “Telephony.” 

He was a member of the American In- 
stitute of Electrical Engineers, of which 
he was at one time vice-president, the 
American Society of Mechanical Engi- 
neers and the American Society of Civil 
Engineers. - 
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Western Electric Company’s 
New Special Design Short 
Are Lamp. 

The accompanying illustration is a view 
of a new design short lamp, adapted for 
110 or 220 volts, direct current, possess- 
ing many features of excellence in design 
and numerous points in material and 
workmanship which the makers assert can 
not fail to commend themselves to the 

thinking purchaser. 

In the Western Electric Company’s new 
lamp the overall length has been reduced 
io the lowest practical minimum, being 
but twenty inches from the top .of the 
lamp to the lower end of the enclosing 
vlobe; this, too, without reducing the 








WESTERN ELEcTRIC CoMPANY’s NEW SHORT 
Arc LAmpP. 


length of the carbons so greatly as to 
materially cut down the life under that 
given by an ordinary five-ampere lamp. 
A life of 100 hours with each trimming 
is guaranteed. Instead of the large bulky 
case which is ordinarily found in short 
lamps, this lamp, by reason of the use of 
indestructible windings and specially de- 
signed resistance units, is of small dimen- 
sions and quite as symmetrical in design 
as the regular well-known types of lamps 
manufactured by this company. 

In the matter of ventilation special at- 
tention has been paid in the construction 
of this lamp to secure adequate ventila- 
tion while at the same time protecting the 


regulating mechanism from harmful ac- 
cumulations of dust. These lamps are 
often placed in basements and low rooms 
where the heat accumulating is great, such 
as boiler rooms and engine rooms, and 
their design has been with special refer- 
ence to such service. In the choice of 
material for the different parts only such 
as has been found best adapted for the pur- 
pose has been made use of, regardless of 
cost. 

It is found quite difficult in practice to 
apply any effective safeguards against in- 
jury to lamps of this type, as ordinarily 
constructed, by the use of fuses and it not 
infrequently is found that lamps which 
were thought to be well protected have 
been practically destroyed by excess cur- 
rents. In the new lamp provision is 
made to preserve the lamp absolutely from 
injury, even where fuses are entirely omit- 
ted, and the lamp may stand with the arc 
short circuited for hours without material 
injury and will be found ready for normal 
operation the moment proper conditions 
are restored. 





The Anderson Electrical 
Time Switch. 


The accompanying illustration shows a 
partial view of the electrical time switch 
recently placed on the market by the 
Albert and J. M. Anderson Manufactur- 
ing Company, Boston, Mass. This ap- 
paratus has been carefully designed and 
is guaranteed to open or close an elec- 
trical circuit at the precise time prede- 
termined, is durable and weatherproof. 

The switch-mechanism consists of two 
pivoted arms carrying laminated contacts 
and arcing contacts after the fashion 
of approved circuit-breaker construction. 
These arms are separated by a toggle mo- 
tion, the central joint of which is thrust 
upward and downward by the propelling 
mechanism. When thrust downward the 
toggle motion is dead-centered and it is 
impossible to force the lamine from their 
contact seats without exerting pressure 
sufficient to destroy the mechanism. There 
is no partial or imperfect contact possible. 

The contact mechanism is housed in a 
slate enclosure in a separate compartment 
of the box and is fireproof. The lower 
or entering contacts are each separated 
from the jaws of the switch a distance of 





over an inch when the switch is open. The 
circuit is opened horizontally instead of 
vertically, thereby minimizing the chance 
of maintaining an are. The propelling 
mechanism consists of a heavy spiral 
spring, equipped with two trains of gears. 
One of the spindles of one of these trains 
is equipped with a crank and connecting 
rod, the connecting rod being utilized to 
force the toggle of the switch up or down. 
A flyer on this train engages with an 
escapement that permits the crank to 
make a half revolution at a time. The 
connecting-rod of this crank has a slotted 
joint with the toggle so that the parts 





THE ANDERSON ELECTRICAL TIME SWITCH. 


can have some momentum before they 
are called upon to do any work, thus ren- 
dering the action more certain. 

The second train of gears passes to the 
clock and is geared into the mechanism 
thereof. Should this train of gears be re- 
leased, the mechanism would at once run 
down. This feature is of great value, be- 
cause it will be seen that the duty of the 
clock, instead of driving anything, is 
rather to restrain something from being 
driven, and instead of contributing energy 
to the propelling mechanism it receives 
energy therefrom. Connected to the 
mechanism in this way, the clock is really 
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more certain of running than if propelled 
by its own unaided mainspring. 

The shaft on the last gear on the train 
running to the clock is hollow, and both 
the hollow shaft and the solid shaft within 
ure equipped with trip dogs which can be 
set by means of stout hands to any desired 
position in relation to the gear. To 
facilitate this setting the gear is marked 
with the twenty-four hours of the day 
divided into quarters, and in order that 
the daylight and darkness hours may be 
distinguished, the gear is enameled black 
on half of its face. 

The two cams on the back of the pro- 
pelling mechanism are set by the two 
hands on the front, and either cam when 
in action will cause the mechanism to 
make a half revolution. The first action 
of these cams as they revolve is to tilt 
the escapement and permit a small portion 
of this half revolution to be made. The 
clock itself, a moment later, tilts the es- 
capement back, completing the half revo- 
lution. If, however, the flyer is inter- 
fered with, the crank will fail to act until 
the obstruction is removed. This fact is 
taken advantage of by gearing to the 
mechanism a second wheel carrying a suit- 
able hand and cam. This second wheel 
revolves once in seven days, and on any 
one of these days can be set to inter- 
fere with the motion of the flyer, thereby 
preventing the switch from operating dur- 
ing that day. For convenience this wheel 
is naturally graduated to the days of the 
week. The escapement is also capable of 
being moved by a hand trigger so that the 
switch can be opened or 
pendently of the clock. 

An imported eight-day clock, of highest 
grade, is used with this time switch. 

The whole switch is mounted in a three- 
compartment oblong cast-iron box. The 
bottom compartment, lined with slate, 
contains the switch. The middle com- 
partment is divided so as to open from 
either the back or the front and contains 
the propelling mechanism. The upper 
compartment contains the clock. The 
whole is sealed with a heavy door, locked 
with a Yale lock, and rubber gasketed 
with a pressure lever, making the switch 
absolutely tight. 

The action of the switch is as follows: 
The clock and mechanism are wound and 
the hands are set so as to cause an event 
at the desired hours of the day or night. 
The switch is then set by the hand trigger 
so that the next operation shall be that 
desired. For instance, if the next opera- 
tion is to be closure, the switch should 
obviously be set in an open position. As 
the clock permits the dial wheel to drive 


closed inde- 
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slowly under the impetus of the mechan- 
ism spring, it carries with it its hands and 
cams. The first cam engages the escape- 
ment, permitting a partial revolution of 
the mechanism, and a few seconds later 
the clock trips the escapement back again, 
permitting the mechanism to make a full 
half revolution, closing the switch. The 
dial wheel then proceeds as before until 
the second cam is brought into play, when 


the cycle of operations is repeated, but 
with this difference, the switch opens. 
This is repeated every twenty-four hours, 
unless interfered with by the seven-day 
wheel, which may suspend the operations 
of the switch on any day of the week 
desired. 


————— 


Electric Tower Control of 
Surface Track Switches. 

The American Automatic Switch Com- 
pany, New York city, has made an interest- 
ing installation for the Public Service Cor- 
poration of New Jersey at the Pennsylvania 
ferry terminal in Jersey City, N. J. All 
of the cars entering the terminal approach 
through York street and are switched on to 
the proper tracks by means of six elec- 
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or by the wheels of a wagon running in 
the car track. 

A general view of the controlling mech- 
anism in the tower is shown in Fig. 2. 
The number of levers corresponds to the 
number of switches to be operated. By 


- the depression of one of these levers a 


double-break, single-pole switch is closed 
in oil. Current is taken from one of the 
trolley feeders contained in the cal) 
through an oil switch and through the 
solenoid of one of the switch-throwing 
mechanisms to ground, thus throwing the 
switch. By removing the pressure of the 
hand from the lever the oil switch auto- 
matically opens the circuit. The blades 
and clips of the oil switch are protected 
by arcing pieces, which are readily re- 
placeable. The amount of current re- 
quired to operate the switch is fifteen 
amperes. The locking mechanism and the 
diagram of the circuits may be readily 
understood by reference to Fig. 3. 

The switches are usually placed in one 
oil tank, the interior of which is por- 
celain lined, and any switch may be re- 
moved without interfering with the opera- 
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Fie. 1.—Layout oF TRACKS AND TRACK SWITCHES. 


tric track switches. These switches are 
controlled by an operator stationed in a 
tower back of the terminal. Fig. 1 shows 
the diagram of the tracks, the location 
of the tower and the various switches. 
The switch-throwing mechanism has al- 
ready been described. An added feature 
is a rebound catch or lock which prevents 
the tongue from rebounding from the 
side of the switch bed when the switch 
is thrown. By holding the tongue firmly 
to the side of the switch bed the switch 
tongue can not be jarred to a dangerous 
position by the wheels of a car passing it 


tion of the rest. When it is necessary to 
change the oil it is drawn off through 
a drain cock inserted in the bottom of the 
tank, fresh oil being introduced through 
the lip in front. Reference to Fig. 4 will 
show the accessibility of the oil tank. 
As a precaution against splitting or 
throwing a switch beneath a passing car, 
each lever is automatically locked by the 
trolley wheel of the car about to take the 
switch. This is done through the medium 
of a contact-maker on the trolley pole, 
completing a circuit with a contact on the 
trolley wire at a considerable distance 
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from the switch point. The operator has 
no control over this lever until it is 
locked in a similar manner. 

In order that the operator may know 
at all times the position of each switch 
tongue, an indicator board is provided. 
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throwing mechanism there is a plate con- 
taining three contact strips, and upon the 
arm of the rod which moves the switch 
tongue there is a button which forms 
a ground connection. When the button 
is on either of the outside contact strips 

















Fic. 2.—SwItcHBOARD AND O1L SWITCHES. 


This is well illustrated in Fig. 2. Upon 
this board there is a complete diagram of 
the yard, each track being represented by 
a strip of metal, and a miniature switch 
tongue moves coincidently with the tongue 
in the yard. 


current is flowing through one of the two 
pairs of indicator coils. When the but- 
ton rests upon the centre strip a ground 
connection is made through a small red 
lamp placed on the indicator board oppo- 
site each miniature tongue; therefore, if 





Fic. 3.—DraGRAM OF CONNECTION OF SWITCH SYSTEM. 


The indicating mechanism consists of 
four small magnet coils and an X-shaped 
armature, one opposite pair of coils being 
always in circuit, thus holding the minia- 
ture tongue in its proper position. 

Within each box containing the switch- 


the switch tongue is split or unable to 
throw, owing to a stone or other obstruc- 
tion being lodged between it and the side 
of the switch bed, this lamp indicates at 
danger. At the same time a stop signal 
notifies the motorman entering the yard, 
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who proceeds with caution. Before his 
car can take the switch he will remove 
the cause of trouble and the danger signal 
will cease to show. 


“Harvard” Outlet Boxes. 


The accompanying illustrations show the 
new “Harvard” single and sectional gang 
switch boxes manufactured by the Har- 
vard Electric Company, Chicago, IIl., and 





Fig. 1.—Type AA, SINGLE OvuTLetT Box. 


136 Liberty street, New York city. Fig. 
1 shows the single combination switch box 
for flexible conduit. This box is made 
with two outlets in each end and four out- 
lets in the bottom. The diameter of the 





Fie. 2.—Tyrrk AA, Two-Gane OuTLET Box. 


outlet holes is five-eighths of an inch. 
The box is designed for all standard push- 
button or rotary rectangular base switches. 

The ears are made to operate on a screw 
pivot in a slot, whereby the box can be 





Fie. 8.—Type AA, SPACER. 


adjusted to varying thicknesses of plaster 
in new work. These ears can also be re- 
versed to work flush with the top of the 
box in finished work. , 

Fig. 2 shows the sectional two-gang 
switch box. Fig. 3 shows the spacer 
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which is used to enlarge the two-gang 


box to any required number. 


The sectional switch box is designed 


so that the two-gang box may be converted 





Fic. 4.—Tyre BB, SINGLE OvTLET Box. 


into a gang of any number by releasing 
the clamping screws and inserting the 
spacers. The gangs are easily assembled 
with the aid of a screw-driver, making a 
solid gang box for any required number of 
switches. 

Fig. 4 shows the single switch box 
adapted for iron conduit work. This box 
is one-half inch deeper than the box de- 





Fig. 5.—Tyree BB, Two-Gane OuTLetT Box. 


signed for flexible conduit work. It has 
one outlet in each end and two outlets 
in the side, and is made with the same 
special features as the AA single box. 
Fig. 5 illustrates the sectional type BB 
box. Fig. 6 illustrates the 
spacer which is used to enlarge the two- 


two-gang 





Fic. 6.—Typre BB, Spacer 


gang iron conduit box. These boxes are 
constructed entirely of No. 12 B. & S. 
cold-rolled steel. Each box is made up 
with a sufficient number of outlets to meet 
ordinary requirements, ‘the holes being 
sealed with a steel disc, which may be re- 
moved by a sharp blow of the hammer. 
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On removing the discs a clean, round hole 
is left, the exact size of the conduit, ob- 
viating the necessity of filing off ragged 
edges. The boxes are constructed in ac- 
cordance with the underwriters’ rules. 
They are thoroughly coated inside and out 
with a heavy baked insulating enamel. 

These boxes are meeting with great 
favor among the dealers because, with a 
two-gang box and spacers in stock, a 
switch box of any required size may be 
quickly assembled. 

— ss 

The “National” Steel Tube 

Cleaner. 

The accompanying illustration shows 
the “National” steel tube cleaner, which 
has been placed upon the market by the 
H. W. Johns-Manville Company, New 
York city. The salient feature of this 
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neutral colored glazes as the least con- 
spicuous for insulators, presenting the 
least contrast with the background of sky 
and foliage, to the increased liberality of 
engineers in the matter of providing large 
factors of safety in designing supports and 
insulation for transmission lines. 

The accurate knowledge of the engi- 
neers in the Locke factory concerning the 
qualities and characteristics of the con- 
stituents of their insulators, makes it os- 
sible for them to predetermine the exact 
electrical and mechanical strength of tl.cir 
product, even before the insulators re 
completed. Such results are the outcoiie 
of a great range of tests such as this c:11- 
pany carries on. 

Continued tests may at first seem an 
unnecessary item of expense ; however, {/ic 
Locke company has been convinced tht 


ae 
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‘“* NATIONAL’ STEEL TUBE CLEANER. 


cleaner is the independent action of each 
blade. The cleaner is so springlike-in its 
nature that it conforms snugly to the 
surface which is to be cleaned. It may be 
forced through the tube with little effort, 
and each blade removes the particles of 
sediment or scale within the pipe. An- 
other advantage of this cleaner is that it 
can be adjusted to fit various sizes of 
pipe, and if one or more of its blades be- 
come broken by rough usage or wear they 
may be readily repaired at a nominal ex- 
pense. 


——— 


Electric Service Supplies 
Company Announcement. 
The Electric Service Supplies Company, 
Chicago, Ill., announces that it has se- 
cured, in addition to its former territory, 
the states of Michigan, Ohio and Indiana 
for the complete line’ of Locke insulators 
made by the Locke Insulator Manufactur- 
ing Company, of Victor, N. Y. 

The high quality of Locke insulators is 
well known to the trade. This company 
has experimented with insulators under 
all conditions until now both the elec- 
trical and ceramic qualities of their prod- 
uct are as near perfection as possible. 

Particular attention has been given to 
the effect of atmospheric moisture and 
temperature on the efficiency of insulation 
at high voltages; to the development of 


only by means of such tests can they je 
absolutely assured of uniformity in their 
insulators. Such tests are made both 
mechanically and electrically. 

Plant of the Dean Electric 
Company, Elyria, Ohio, 
Sold. 

It is announced that the directors of 
the Dean Electric Company, Elyria, Ohio, 
have sold the plant to a new corporation. 
The old stockholders are secured by hold- 
ings in the new company. The authorize: 
capital stock will be $1,000,000, of seven 
per cent preferred and $3,000,000 common 
stock. The increase in the capital stock 
was made on account of the increase ') 
business, as the company has _ betwee 
$600,000 and $700,000 of orders ahea! 
The capacity of the plant will be doubled 
and new buildings will be erected. Tie 
working staff will be increased by 50) 
men, making a total of 1,000 employés. 
<-> 

Municipal Telephones for 

Manitoba. 

The Manitoba cabinet has called for 
tenders to construct 1,000 miles of tele- 
phone lines in the province, following the 
mandate of the vote authorizing a public- 
ly owned system. The contract involves 
many millions, which will be met through 
twenty-year debentures. 
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DOMESTIC AND EXPORT. 

NEW LIGHTING COMPANY FOR SYRACUSE, N. Y.—The 
Municipal Gas Company, organized a few years ago, has applied 
for a franchise to light the city of Syracuse, N. Y., stating that it 
will change its name to the Niagara Distributing Company. The 
ompany proposes to secure power from the Niagara, Lockport & 
mtario Power Company and distribute it for general purposes. 
the price for current for lighting is not to exceed eight cents a 
:ilowatt-hour, the city to be given a reduction of ten per cent 
n this figure. The company offers to furnish electricity for power 
urposes at rates ranging from a maximum of three cents a kilo- 
watt-hour for plants of five-horse-power capacity or less to not 
nore than one cent a kilowatt-hour for plants of more than 150- 
jorse-power capacity. A bond for $25,000 is offered to ensure the 
carrying out of the terms of the franchise, and the company agrees 
‘o turn over its entire establishment to the city, if desired, after 
twenty years’ use, the city to pay for it as a going concern at a 
value to be determined by three appraisers appointed by the Appel- 
late court. No information as to the capitalization of the company 
has been given. 

MANHATTAN TRANSIT COMPANY TO OPERATE UNDER 
OLD GRANT—John C. Sheehan and those associated with him a 
short time ago secured control of the Manhattan Transit Company 
and the Long Acre Electric Light and Power Company. The former 
has a perpetual franchise for the running of electric and other 
vehicles in the streets of Greater New York and all other cities in 
this state, and also a franchise for the construction of a’tunnel 
between the borough of Manhattan and Brooklyn. The Long Acre 
company is preparing actively to enter the electric lighting field. 
Mr. Sheehan now announces that the Manhattan Transit Company 
expects to build one or more of the proposed new subway lines 
recently approved by the rapid transit commission, as well as to 
construct a tunnel from a point about Broadway and Fulton street, 
Manhattan, to the Borough Hall building in Brooklyn. All the 
soundings of the bed of the East river have been completed, and 
other work toward bringing about as quickly as possible the per- 
fection of the plans laid out has been accomplished. The plans 
for the big bore are those of the old New York & Brooklyn Rail- 
road Company, which is controlled by the Manhattan Transit Com- 
pany, but the latter proposes to do more than the old company 
planned. It is the intention to make this East river tunnel an 
important part of a great tunnel and subway system. The Man- 
hattan Transit Company was incorporated in 1902 and is the suc- 
cessor of the General Carriage Company. 


NEW HAVEN ROAD BUYS TROLLEY LINES—From the office 
of President Mellen, of the New Haven road, the statement has been 
given out that the New Haven road has purchased the Rhode 
Island Securities Company, paying in debentures of the Providence 
Securities Company bearing interest at four per cent and indorsed 
by the New Haven road. Mr. Mellen has been elected president of 
the Rhode Island company. At the same time a lease was taken, 
practically in perpetuity, of the properties of the Connecticut Rail- 
way and Lighting Company in Connecticut. The United Gas Im- 
provement Company’s interests in the Meriden, Southington and 
Compounce Tramway Company, in the New Milford Power Company 
and in the Housatonic Power Company, have also been bought by 
the New’ Haven company, which gives it a controlling interest. 
These purchases give the New Haven road control of all but ten 
of the forty trolley lines of Connecticut and Rhode Island. By the 
deal the New Haven road gets nearly 1,400 miles of trolley lines. 
The Connecticut Railway and Lighting Company controlled the 
trolley lines in Waterbury, Bridgeport, Norwalk, Derby, Westport, 
New Britain, Meriden and Milford, and has lighting plants in 
Greenwich, Norwalk and New Britain, Naugatuck and Waterbury. 
With the deal goes the New Milford Power Company and its rights 
on the Housatonic river. The gross earnings from the trolley lines 


in Connecticut and Rhode Island that have come to the New Haven 
road are figured at about $15,000,000 a year. It is estimated that 
the value of the companies acquired is more than $125,000,000. 


MEXICAN ELECTRICAL NOTES—A concession has been 
granted by the state government of Guerrero to Max H. Lange for 
the use of the waters of the River Azul, which runs through the 
municipality of Quechultenango, in the district of Guerrero, to the 
extent of 9,000 litres per second of water, for the generation of 
electricity. The concession is to be for twenty years. The com- 
pany, by the terms of the contract, is exempt for ten years from 
all state and municipal taxes on the capital invested in the business 
for the electric lighting and power systems which may be established 
in the towns of Chilpancingo, Tixtla and Chilapa. The company is 
also empowered to establish telephone lines and to erect poles for 
telephone lines, electric power circuits, etc., within the limit of the 
above towns as well as along the line of conduction. Negotiations 
by the Canada Electric Syndicate for the purchase of La Electra 
and La Compania Industrial de Guadalajara are stated to have 
been discontinued, owing to a six-months’ option secured on the 
latter company’s property by Emilio Pinson, of Mexico City. The 
syndicate has declined the offer of Mr. Pinson to sell for $3,500,000 
Mexican money. La Electra controls nearly all the tramways of 
Guadalajara and has an electric lighting and power plant, the 
properties being owned by the Bermejillos. La Compafia Industrial, 
which has a franchise for a short line of street railway and operates 
a lighting and power plant, is owned by a French company of 
Guadalajara. La Electra has a capitalization of $2,200,000, there 
being 22,000 shares of the par value of $100 each. It has outstand- 
ing bonds to the amount of $3,500,000 and it owes the state govern- 
ment $350,000. A further capitalization of $1,500,000, Mexican 
money, will be necessary to complete the works that have been 
started by the company, which will bring the liabilities to the sum 
of $7,550,000. 

ENGINEERING SOCIETY NOTE. 

CORNELL UNIVERSITY BRANCH, AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS—G. A. Wardlaw addressed the 
Cornell University branch of the American Institute of Electrical 
Engineers on the evening of Thursday, December 6. Mr. Ward- 
law’s topic was “Engineering English.” The address included an 
outline of engineering activity as expressed by technical literature, 
an analysis of the characteristic features of this expression, the 
misuse of ordinary words, and the paucity of engineering vocabu- 
lary resulting in vague and obscure expression. He marked the 
value of proper phrasing in English literature and laid down some 
rules for the construction of sentences. The lecture also con- 
sidered the matter of paragraphing, the use of figures of speech, 
the effectiveness of good composition, and the tests which might 
be made to estimate the efficiency of the discourse. 

EDUCATIONAL NOTE. 

PURDUE UNIVERSITY—The November issue of the Bulletin 
of Purdue University contains the annual reports of the president 
and other officers for the college year 1905-1906. The reports show 
that there were in attendance 2,027 students, and that 383 degrees 
were granted at the close of the college year. There were 200 
bachelors of engineering, seventy-four of them electrical, and eleven 
second degrees in engineering granted. Of the latter four were for 
electrical engineers. The report shows that the work of the univer- 
sity is considerably cramped for want of space, but the new civil en- 
gineering building recently completed will relieve this to some extent. 


DATES AHEAD. 


Electrical Trades Exposition. Chicago, Ill., January 14-26, 1907. 

Northwestern Electrical Association. Chicago, Ill., January 16, 
17 and 18, 1907. 

Ohio Engineering Society. Columbus, Ohio, January 22-24, 1907. 

Jamestown Ter-Centennial Exposition. Norfolk, Va., April 26 to 
November 30, 1907. 
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ELECTRIC LIGHTING. 


REDLANDS, CAL.—The Home Gas and Electric Company has 
turned on electric lights throughout the city, only a few outside 
sections remaining unlighted. 


CAMDEN, N. J.—The commissioners appointed by council to 
make enquiry into the movement to establish a municipal lighting 
plant, will at once ascertain the cost of installing the plant. 


SHARON, N. Y.—The council has authorized the borough solici- 
tor to prepare an ordinance for building an electric plant, at a cost 
of $40,000. It will be necessary to issue bonds, and a special elec- 
tion will be held. 


SEA CLIFF, N. Y.—The Sea Cliff village board has entered into 
a three-year contract with the Nassau Light and Power Company 
for the lighting of the village. The terms of the contract are the 
same as those of that just expired. 


HOUSTON, TEX.—Plans are now being drawn for an under- 
ground system for the Houston Lighting and Power Company, 
work to be commenced early in January. With the growth of the 
city the company finds it necessary to increase its facilities to 
keep pace with the demands of its business. 


AMITE, LA.—The Central Light and Power Company, recently 
incorporated, has purchased rights and privileges of the Tangi- 
pahoa Light and Power Company. The board of directors has 
elected the following officers: H. P. McClendon, president; C. B. 
Pierce, vice-president, and W. B. Senter, secretary. 


ALTOONA, PA.—An offer to furnish Altoona with electric cur- 
rent at one and one-half cents a kilowatt-hour for street-lighting 
purposes has been made by the Juniata Hydro-Electric Company, 
whose plant, operated by water power, is located near Huntingdon. 
The city must erect its lines and poles and maintain them. 


BISHOPVILLE, S. C.—The town council of Bishopville has 
closed a deal with the Bishopville Light and Power Company, by 
which it purchases the entire plant of that company for $20,000. 
This purchase includes,. besides the building, the engine, dynamos, 
wiring and all other material, and the good will of the company. 


LAKE ARTHUR, LA.—V. A. Miller, secretary and treasurer of 
the Lake Arthur Ice, Light and Waterworks Company, Limited, 
recently incorporated with a capital stock of $15,000, states that 
the company will soon let contracts for the installation of ice and 
light plants. Efforts will be made to have the plants ready for 
operation by April 15 next. 


CORPUS CHRISTI, TEX.—E. F. Gibbon, superintendent of the 
Corpus Christi Ice and Electric Company, recently incorporated 
with capital stock of $65,000, states that the company is a reorgani- 
zation of the Corpus Christi Electric Light and Power Company 
with increased capital stock. Ice and electric plants will be in- 
stalled at a cost of about $30,000. 


JOLIET, ILL.—AIl private water power rights in and around 
Joliet have been consolidated. The Economy Light and Power 
Company, which controls the Jackson street dam, absorbed all the 
rights of the Munroe-Gaylord syndicate, which controlled valuable 
rights below Joliet. The deal involves millions. It is announced 
that $2,000,000 will be spent in developing 15,000 horse-power. 


WILMINGTON, DEL.—The new Commercial Light, Heat and 
Power Company, which recently was granted a franchise, has asked 
the street and sewer directors for an extension of time in which 
to build its plant, and also to pay the balance of the $50,000 it 
agreed to pay the city for the franchise. It has paid $12,500 and 
was required to expend $50,000 upon its plant by February 5 next, 
but desires an extension of a year. 


PITTSBURG, PA.—The Ohio Valley Light Company has en- 
tered into an agreement with the Avalon borough council to furnish 
twenty-five or more arc lights at $70 a year and fifty or more 
metallized-filament lights at $25 a year for five years from March 1 
next. This is a reduction of $10 a year per arc light from the pres- 
ent contract, which would not have expired until March 1, 1909. 
The Central District and Printing Telegraph Company was granted 
the right to lay its wires under ground. 
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FREDONIA, N. Y.—The street lights of Fredonia village have 
been turned on in half the town for the first time in nearly four 
months, during which time the entire plant has been remodeled. 
a new building erected, new boilers, engines and dynamos, and an 
almost complete new equipment of cables and street lights installed. 
at an expense which will be partly met by the $12,000 bond issue 
authorized by the special election held July 6 last. 


GADSDEN, ALA.—William L. Church, the consulting engineer 
of the Coosa River Power and Electric Light Company, the con- 
cern being promoted by R. H. Cobb, has made a report concerning 
the power plant at Lock 3. The company has succeeded in getting 
the consent of the government for the construction of a thirty-foot 
dam on the proposed site of the plant. He also states that he has 
made an accurate survey of the situation, a careful estimate of the 
volume of water in times of greatest drouth, assisted by governmen: 
experts. 


COLUMBUS, GA.—Boston capitalists have undertaken the har- 
nessing of the falls of the Chattahoochee river, between Columbu: 
and West Point. This project of developing over 200,000 horse- 
power, involving an outlay of millions of dollars, is now being 
pushed forward by the Columbus Power Company, a combination 
of all the power companies along the river for twenty miles above 
the city. Columbus is at the foot of the falls of the Chattahooche: 
river, the course of which for thirty-four miles above is marked by 
a series of the heaviest falls in the South. There are at presenti 
three dams between Columbus and West Point, all of which ar 
within the city limits of Columbus and furnish power to many 
manufacturing enterprises there. 


ST. JOHN, N. B—The Grand Falls Power Company, Limited, 
has made a proposal to supply electrical power to St. John at prices 
which it is guaranteed shall not exceed certain maximum figures 
for thirty years, in return for an exclusive franchise for fifteen 
years subject only to the rights of the street railway. From esti- 
mates by its electrical engineer, the company expects to develop 
60,000 horse-power at Grand Falls, and with storage to increase this 
twenty-five per cent. By its first installation, which in hydraulic 
development and electrical equipment is estimated to cost $2,500,000, 
only half the power will be developed. A portion will be reserved 
for works at Grand Falls and the surplus power will be available 
for transmission to St. John and other markets. The company 
estimates that to transmit 10,000 horse-power 165 miles to St. John 
will involve an outlay of $1,000,000. 


READING, PA.—A meeting of the stockholders of the Read- 
ing Power Company and the West Reading Power Company was 
held at the office of the company recently to consider and vote on 
the adoption or rejection of a joint agreement entered into by the 
directors of the West Reading Power Company, for the merger 
and consolidation of the companies. The agreement was adopted 
and these officers were elected: president, John A. Rigg; first vice- 
president, Remi Remont; second vice-president, W. R. Mellvain; 
secretary and treasurer, T. W. Grookett, Jr.; assistant secretary 
and treasurer, Remi Remont; directors, John A. Rigg, Joseph L. 
Caven, William R. MeclIlvain, Richmond L. Jones, John H. Cather- 
wood, John M. Frame, Frank L. Connard, Isaac Eckert, L. T. Custer, 
Ferdinand W. Roebling, Robert N. Carson, Remi Remont, William 
Mcllvain, Preston Lea. 


SPEARFISH, S. D.—George P. Baldwin, secretary and treasurer 
of the Eleventh Hour Mining Company, is promoting an electric 
company which will operate on Spearfish creek. This wil) be the 
first attempt made to utilize the immense water power there. Mr 
Baldwin’s company has bought the water rights of the Cascade 
Water Company and the Electric Transmission Company, extending 
below the falls for a distance of about five miles and a half. The 
river has a fall of about 100 feet to the mile and the volume of 
the water at the point of the intake is about fifty-six cubic feet 
per minute. The plant will generate something less than 3,000 
horse-power, which will be for sale to mines and manufacturing 
companies throughout the Hills. The experience of the Homestake 
Mining, with its small electric water power plant at Englewood 
supplying power for three of its mills, shows that whereas the 
cost of the steam power generated by coal was about $115 per horse- 
power per year, the cost of the water plant is only $10 per horse- 
power per year. This new plant will cost between $350,000 and 
$400,000. 
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PERSONAL MENTION. 


MR. W. H. HAYDEN, advertising agent of the Central Railroad 
of New Jersey, has resigned to accept the position of advertising 
manager of the Boston & Maine Railroad, with offices at Boston, 
Mass. 

MR. EDWARD H. GRIER has resigned as assistant manager of 
the Bryant Electric Company, after fifteen years’ association with 
that company, to open an office in New York as sales headquarters 
for a number of electrical manufacturing companies. Among the 
lines secured by Mr. Grier is that which will be known as the 
“Arrow P” snap and push-button switches. 

MR. J. W. CREWS, assistant general manager of the Southern 
Bell Telephone and Telegraph Company, with headquarters in At- 
lanta, Ga., has been transferred to Richmond, Va., where he will 
continue the duties of assistant general manager of the entire com- 
pany. This change is made necessary because of the very heavy 
growth in the telephone business in the state of Virginia and 
because of the company’s desire to expedite as much as possible its 
business in this state and its northern territory. Mr. Fairfax G. 
Montague is relieved of the duties of superintendent of the first 
district, with headquarters at Richmond, Va., and will assume the 
duties of superintendent of exchange traffic, with headquarters in 
Atlanta, Ga. Mr. J. Reid A. Hobson is relieved of the duties of special 
agent, with headquarters in Atlanta, Ga., and is made superintend- 
ent of the first district of the Southern Bell Telephone and Tele- 
graph Company with headquarters in Norfolk, Va. 


OBITUARY NOTE. 


GEN. JOHN M. HOOD, president of the United Railways and 
Electric Company, of Baltimore, Md., and for many years president 
of the Western Maryland railroad prior to its sale to the Gould 
interests, died on December 17, after a short illness following 
nervous breakdown due, it is said, to overwork. He was born in 
Howard county, Md., in 1843. General Hood served in the Con- 
federate army during the Civil War and was several times wounded. 


NEW PUBLICATIONS. © 


HISTORY OF AUTOMATIC ELECTRIC AND ELECTRICALLY 
CONTROLLED FLUID-PRESSURE SIGNAL SYSTEMS FOR RAIL- 
ROADS—Under the title “History of Automatic Electric and Elec- 
trically Controlled Fluid-Pressure Signal Systems for Railroads,” 
William Robinson, of Brooklyn, N. Y., has published considerable 
data bearing on his claims as the original inventor and patentee of 
the Robinson automatic electric and electropneumatic signal sys- 
tems. There is also an announcement concerning the new Robinson 
electric railway system for safe third-rail operation of electric trains. 


THE POWER OF NIAGARA—The Niagara Falls Power Com- 
pany, Niagara Falls, N. Y., and the Canadian Niagara Power Com- 
pany, Niagara Falls, Ontario, have published a pamphlet descriptive 
of the power plants and facilities for service at Niagara Falls. 
This work has been prepared in very handsome style and includes 
a comprehensive map showing the location of the power stations 
and the transmission lines. In addition to the literature descrip- 
tive of the power plants there are many illustrations and con- 
siderable data concerning the industries and possibilities of this 
section of the country. 


ELECTRICAL SECURITIES. 


Contrary to expectations, there was a severe break in the stock 
market last week, resulting in more or less demoralization with 
regard to prices. The apparent cause for the unsettlement was 
the announcement of some $253,000,000 of new stock issues to be 
floated by Northwestern railroad systems. Stock dealings were 
very active, the railroad specialties leading in the amount of sales. 
While the break of last week was unlooked for, and with this fresh 
in the minds of every one in the financial community, it is the 
very general opinion that until after the end of the year there will 
be comparatively quiet speculation in the stock market. The De- 
partment of Agriculture’s final estimates as to the year’s harvests 
were made public last week, and were fully as favorable as expected. 
It appears that, contrary to expectations, the Western banks have 
plenty of money and there will be no shortage of funds to carry 
out the plans of extension and betterment which so many industrial 
organizations have in mind for early in the new year. 
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ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 22. 


New York: Closing. 
Allis- Chalmers COMMON .. 2.2.6 ccccecceccus 17 
Allis-Chalmers preferred ............2ecee0% 44 
Brooklyn Hapid Tramsit: .... ... ccc cccceccn«s 795 
COAG E CE 5 55 35 wg wha Ceaeaccteeaas 138 
GONG VENE CEONUNG. 20 465 05 oo nndieceweewaaweeias 156 
Interborough-Metropolitan common ........ 35 
Interborough-Metropolitan preferred ....... 73 
Meine Coummty “Piceteie «cnn sk cccceeecnes 150 
Mackay Companies (Postal Telegraph and 

CIC" COMTI ei oo os ere wae eden 7014 
Mackay Companies (Postal Telegraph and 

CoG) TRCHOUNOGOM <6 cscs acnadieoewnwsaawe 6714 
DAMMNGAIAMO POUGIOU 5 i oe cia cece kansas 1404 
Metropolitan Street Railway................ 1041 


New York & New Jersey Telephone.......... 126 
Western Union 
Westinghouse Manufacturing Company...... 


A quarterly dividend of 214 per cent upon the preferred, assent- 


_ ing and non-assenting stocks of the Westinghouse Electric and 
Manufacturing Company has been declared, payable January 10, 


1907, to stockholders of record December 27, 1906. Transfer books 
closed December 27, 1906, and will reopen:January 11, 1907. 

Representatives of the General Electric Company state that the 
gross business of the corporation for the fiscal year ending Janu- 
ary 31, 1907, will not fall short of $58,000,000, an increase of about 
$13,500,000 over the preceding year. Assuming that these figures will 
prove correct, the net earnings of the corporation, based on the per- 
centage of net earnings to gross in the two preceding years, will 
not fall short of $9,600,000. In the fiscal year ending January 31, 
1906, the General Electric Company revealed net earnings of 
$7,319,161, which figure was equal to 16.5 per cent of the gross 
business of $44,419,613. Net earnings in the fiscal year ended Janu- 
ary 31, 1905, were $6,719,546, or 16.6 per cent of the gross business 
of $40,323,354. If the General Electric Company does a gross busi- 
ness of $58,000,000 this year, and its net represents 16.5 per cent of 
the gross, it will have earned $9,570,000. 


Boston: Closing. 
American Telephone and Telegraph......... 135 
99° 


Edison Electric Illuminating 
Massachusetts Electric 67 
.New England Telephone ................... 125 
Western Telephone and Telegraph preferred. 80 


The adjourned special meeting of the Edison Company, of Boston, 
which was to have been held to act upon the decision of the gas 
commission relative to a new stock issue, has been adjourned until 
January 9. 

Directors of the American Telephone and Telegraph Company 
have declared a regular quarterly dividend of 2 per cent. ‘The 
dividend is payable January 15 to stock of record December 31. 
Books close January 1 and reopen January 14. The instrument 
statement of the company for the month ended November 30 is as 
follows: gross output, 151,208; returned, 57,711, leaving a net 
output of 93,497, as compared with a net output of 134,395 for the 
same month of 1905. 


Philadelphia: Closing. 
Electric Company of America............... 114 
Electric Storage Battery common........... 68 
Electric Storage Battery preferred.......... 68 
Pe ES) 7 a ae 7% 
Philadelphia Rapid Transit................. 22% 
United Gas Improvement... ............6s0. 9214 


Directors of the Electric Storage Battery Company have declared 
the regular quarterly dividends of 1144, per cent on the common 


stock and 114 per cent on the preferred, payable January 2 to stock 
of record December 26. 


Chicago: Closing. 
Chicas VelemhOne scx ia osc kee cusedeaeusn 117 
Citleago: Walisom Light... <..ckcccccccececcns 144 


Metropolitan Elevated preferred............ 71 
National Carbon common .................. 
National Carbon preferred................. 
Union Traction common 
Union Traction preferred 


Directors of the South Side Elevated have declared the regular 
quarterly dividend of 1 per cent, payable December 31. 

Directors of the National Carbon Company have declared the 
regular quarterly dividend of 1 per cent on the common stock, pay- 
able January 15. Books close January 5 and reopen January 16. 
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NEW INCORPORATIONS. 
ALBANY, N. Y.—Oakland Electric Light and Gas Company. 
$50,000. 


MONTREAL, QUEBEC.—The Canadian Electrical 
Company, Limited. $20,000. 


Exhibition 


ST. PAUL, MINN.—Cannon Valley Telephone Company. In- 
creased from $60,000 to $100,000. 


COLUMBUS, OHIO—Citizens’ Telephone Company, Delaware. In- 
creased from $125,000 to $200,000. 


AUGUSTA, ME.—Lewiston, Greene & Monmouth Telephone Com- 
pany. Increased from $10,000 to $50,000. 


PORTLAND, ORE.—Western Electric Company. $50,000. In- 
corporators: Charles H. Carey, Omar C. Spencer and Roger B 
Sinnott. 


CHICAGO, ILL.—Mason City Telephone and Telegraph Com- 
pany, Of Mason City. $2,500. Incorporators: W. A. Grandy, J. F. 
Culp, H. F. Reason. 


GUTHRIE, OKLA.—The Deep Fork Telephone Company, of 
Oklahoma City. $5,000. Incorporators: J. T. Pierce, C. F. Wood- 
ward and N. W. Clark. 


CINCINNATI, OHIO—Millcreek Valley Electric Company. $10,- 
000. Incorporators: George Feltes, D. H. Hauss, A. Smith, William 
Kling and Wilson Halin. 


PEORIA, ILL.—Peoria & Canton Railway. $5,000. Incor- 
porators: George M. Mattis, R. H. Watson, C. R. Littler, Charles 
Zilly and John C. Emerson. 


SENECA FALLS, N. Y.—The Geneva-Seneca Electric Company. 
To supply electricity for lighting, heating and power purposes in 
Ontario and Seneca counties. $10,000. 


EATON, PA.—Eaton Electric Light Company. $10,000. Incor- 
porator;: C. B. Cokefair, C. C. Foos, Elam Fisher, Homan Royer, 
E. E. Bailey, L. L. Brown and O. A. Gale. 


LEADVILLE, COL.—The Leadville Light and Power Company. 
$800,000. Incorporators: Leonard E. Curtis, Orlando B. Willcox 
and W. T. Waterton, all of Colorado Springs. 


CAMDEN, N. J.—Northampton Light, Heat and Power Company. 
$275,000. Incorporators: Horace Evans, Martin L. Finkle, Hugh 
B. Eastburn, Edward H. Stokes and John McQuillen. 


AUSTIN, TEX.—The Electric Light Company, of Hamilton. 
$10,000. Incorporators: John L. Spurlin, George F. Perry, J. T. 
_ James, F. C. Williams, J. E. Secrest and A. R. Edison. 


LOS ANGELES, CAL.—Porterville Gas and Electric Company, 
of Los Angeles. $150,000. Directors: G. I. Weinberg, Moses Green- 
wald, Adolph Genslein and S. Magnus, all of Los Angeles. 


GUTHRIE, OKLA.—The Ringwood Telegraph and Telephone 
Company, Ringwood, Okla. $500. Directors: E. A. Wales, E. 
Frasier, P. H. File, F. W. Walson and W. W. Shadden, all of Ring- 
wood. 

CRIPPLE CREEK, COL.—Catamount Creek Water and Power 
Company. $200,000. Directors: Theophilus Harrison, E. W. Gid- 
dings, Frank G. Peck, Charles T. Fertig and F. B. Dow, of Colorado 
Springs. 

JERSEY CITY, N. J.—The Minneapolis, Rochester & Dubuque 
Traction Company. To operate trolley lines in Minnesota and Iowa. 
$1,000,000. Incorporators: H. O. Coughlan, B. S. Mantz and John 
R. Turner. 

LOS ANGELES, CAL.—Sirch Electrical and Testing Labora- 
tories, of Los Angeles. $75,000. Directors: James M. White, E. J. 
Borgmeyer, R. B. Sumner, H. F. Anderson and A. P. Thomson, all 
of Los Angeles. 

AUGUSTA, ME.—Marquette County Gas and Electric Company. 
To manufacture, generate and supply gas and electricity for light, 
heat and power. $750,000. President, E. J. Pike; treasurer, Fred 


Bogue, both of Augusta. 


HARRISBURG, PA.—Wilkesbarre & Plains Street Railway Com- 
pany, Wilkesbarre; $24,000; president, John A. Rigg, Reading. 
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Pittston & Avoca Street Railway Company, Wilkesbarre; $13,500; 
president, John A. Rigg. 


ALBANY, N. Y.—The Buffalo Transit Company. $150,000. Direc- 
tors: H. L. Brown, Fred W. Ely, John B. Richards, James McAlpine, 
Jacob C. Obersheimer and Joseph B. Rodgers. The office to be 
located at Grand Island. 


ALBANY, N. Y.—Fulton Chain Electric Company, Webb, Her- 
kimer county. To furnish light, heat and power. $5,000. Direc- 
tors: Spencer Kellogg and F. S. Kellogg, of Utica, and Frederick 
Cleveland, of Fulton Chain. 


DETROIT, MICH.—The Clark Wireless Telegraph Company, suc- 
cessor to the Clark Electrical Engineering Company. $300,000. 
Officers: R. R. Sterling, president; James H. Livesy, vice-president; 
E. Collins, treasurer; W. P. Rands, secretary. 


BANGOR, ME.—Canaan Power Company. Organized at Augusta 
for the purpose of developing water power and timber lands. 
$50,000, fully paid in. Officers: president, Stephen A. Nye, of Fair- 
field; treasurer, Frank B. Purinton, of Fairfield. 


AUGUSTA, ME.—Kanakee Light, Heat and Power Company. 
Organized at Portland for the purpose of owning and operating 
plants for generating light, heat and power. $100,000. President, 
Millard W. Baldwin, of Portland; treasurer, Clarence E. Eaton, of 
Portland. 


TRENTON, N. J.—Delaware & Belvidere Telephone and Im- 
provement Company, Delaware, N. J. $2,000. Incorporators: 
Charles J. Quigg, F. Brisbane, Michael C. Allen, George T. Peall, 
Jacob E. Albertson John H. Albertson, Joseph B. Kimenour, Dela- 
ware, N. J. 


GUTHRIE, OKLA.—Tecumseh & Norman Traction Company, 
of Tecumseh. For the purpose of building an electric line from 
Tecumseh across Pottawatomie and Cleveland counties to Norman, 
at an estimated cost of $650,000. $1,000,000. Incorporators: George 
Weed, of New York; Samuel B. Mitchell, Charles G. Stanford, 
Martin H. Tennison and James T. Butler, of Tecumseh. 


LOS ANGELES, CAL.—San Bernardino Interurban Company. 
To construct an electric line west from Los Angeles through the 
Rialto district to North Ontario; another one southerly through 
Colton to Riverside, and a line from the most convenient point on 
the Riverside route easterly to High Grove. $1,000,000. 


DOVER, DEL.—The American Public Uses Corporation. The 
company is authorized to construct, maintain and operate plants for 
the generation and production of water, light, heat and power for 
public uses. $1,000,000. Incorporators: W. H. Spensler and M. P. 
Reed, of Philadelphia, and Christopher L. Ward, of Wilmington. 


SPRINGFIELD, ILL.—Springfield Belt Railway Company. To 
construct a belt line around the city of Springfield. $5,000. Incor- 
porators and first board of directors: J. E. Johnson, of Danville; 
George M. Mattis, B. E. Bramble, Charley Zilley and W. H. Birke, 
of Champaign; all officers in the McKinley company, of whose 
system the new road will be a part. 


RALEIGH, N. C.—Clinton Light and Power Company, of Clin- 
ton. To manufacture and sell electric light, heat and power in 
the town of Clinton and to transmit the same to other points in 
Sampson and Duplin counties. $200,000. Stockholders: Henry A. 
Grady, Archibald McG. Graham and Walter F. Peterson, of Clinton, 
and Stephen S. Grady, of Cambridge, Mass. 


ST. JOSEPH, MO.—St. Joseph, Savannah & Northern Railway 
Company. To construct and operate an interurban traction line 
fifteen miles in length from St. Joseph to and through Savannah, 
Mo. $300,000. Incorporators: W. P. Fulkerson, Milton Tootle, 
Jr., L. C. Burnes, R. A. Brown, F. J. Wheeler, T. B. Campbell, Louis 
T. Golding, C. F. Enright and Charles Pasche. 


INDIANAPOLIS, IND.—White River Light and Power Company, 
Indianapolis, To manufacture electric current for light and power 
purposes, and to engage in the manufacture of ice. $675,000. In- 
corporators: August M. Kuhn, J. T. Dickson, William E. Kurtz, 
Aaron D. Booth, Thomas Griffin, Robert H. Sharp, Charles F. Rusch- 
aupt, Horace E. Smid and Roscoe O. Hawkins. 
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ELECTRIC RAILWAYS. 


CHICAGO, ILL.—The Chicago & Milwaukee Electric Company 
has contracted to carry packages for the United States Express 
Company. 


HATTIESBURG, MISS.—Work has been commenced on the first 
street railway in Hattiesburg. There will be about nine miles of 
track laid at once. 


MARSHALLTOWN, [OWA—Hamilton Browne is negotiating for 
the purchase of the local street railway line and proposes extending 
it to Ferguson and eventually to Newton. 


LOUISVILLE, KY.—The directors of the Louisville Railway 
Company have decided to purchase fifty new cars. The cars will 
cost $5,000 each, making the total outlay $250,000. 


PHILADELPHIA, PA.—Improvements costing nearly $500,000 
are to be made to the electric line of the West Jersey & Seashore 
Railroad before the next summer schedule goes into effect. The 
directors have authorized the purchase of thirty-two cars. 


PLAINFIELD, N. J.—F. H. Alleman, superintendent of the 
Morris County Traction Company, says the company will have com- 
pleted the construction of its trolley line between Elizabeth and 
Summit by next summer. Traffic between the two cities will be 
opened in the early spring. 


HUSTIFORD, WIS.—At a mass meeting the project of building 
an electric line through this town from Milwaukee to Beaver Dam, 
promoted by the Milwaukee Western Electric Railway Company, 
was endorsed and a committee was appointed to raise funds with 
which to purchase the company’s bonds. 


TROY, N. Y.—The capitalists who have secured control of the 
Troy, Rensselaer & Pittsfield Railroad will, it is said, at once 
begin the construction of a trolley line from Rensselaer to Troy, 
and another from some point along the Albany & Hudson Railroad 
to connect with the Pittsfield trolley system. 


NEW YORK CITY—The Sixth and Ninth avenue elevated lines 
of the Interborough company are to be extended across the Harlem 
river to Highbridge and there connect with the station of the New 
York Central. When this is done a forty-minute schedule from 
Highbridge to Wall street for a five-cent fare will obtain. 


FREDERICKTON, NEW BRUNSWiCK—James Burgess, J. F. 
Tweedie and John E. Stewart, all of Victoria county, have given 
notice that they will at the next session of the legislature apply 
for a charter to construct an electric railway from St. John to 
Grand Falls. The distance between the two points is 125 miles. 


HOUSTON, TEX.—The Central Texas Traction Company, of 
Dallas, has been granted a franchise to build, maintain and oper- 
ate an interurban railway system over the streets of Waxahachie. 
The company has ninety days from the passage of the ordinance 
to accept it. A forfeiture clause requires the road to be completed 
within two years after the acceptance of the ordinance. 


FINDLAY, OHIO—It is learned that the right of way of the 
Marion-Findlay electric line will be resurveyed at once. Construc- 
tion work will begin immediately after the survey is complete. 
The object of the new survey is to lessen the length of the line by 
two miles. G. W. Meeker, treasurer of the company, has sent out 
a map showing the towns through which the road will pass. 


POTOMAC, ILL.—The Illinois Traction Company will have its 
electric line completed between Danville and East St. Louis by 
March 1 next, according to a statement by L. E. Fisher, vice-presi- 
dent and general manager. The company will put in operation be- 
tween Danville and Springfield the “Capital City Express,” and 
between Danville and East St. Louis the “Corn Belt Limited.” 


BALTIMORE, MD.—The Maryland Electric Railway Company 
has let the contract to the J. G. Brill Company, of Philadelphia, 
for the building of forty high-speed cars of the semi-convertible 
type, which will be used by the United Railways and Electric Com- 
pany on the Sparrows Point line. All of the high-speed cars will 
be used on the Sparrows Point line. The cars will cost about 
$6,000 each. 


ALTOONA, PA—The syndicate of business men at Hunting- 
don which is now building a trolley line there, has arranged to 
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make extensions both east and west of the town. Westward the 
line will connect with Tyrone, and thus reach Altoona over the 
Logan Valley line. Eastward a line will be built to Mount Union. 
Some fifty miles of track will be laid, according to the present plans 
of the promoters. 


BOSTON, MASS.—The Western Massachusetts Street Railway 
Company and the Woronoco Street Railway Company have petitioned 
the railroad commissioners to approve the sale of the latter to the 
former. The Western Massachusetts also petitions to issue $250,- 
000 additional capital stock to consummate the sale, the new shares 
to be exchanged share for share for the stock of the Woronoco 
Company. 


MARTINEZ, CAL.—After several months’ delay in securing 
franchises and completing surveys, the first electric road to tap 
the fruit belt of Contra Costa county is being constructed. Rights 
of way have been secured through the principal streets of Mar- 
tinez and along the county roads between Concord and Walnut 
Creek and positive assurance has been given that the line will be 
rushed to completion. 


BANGOR, ME.—John R. Graham, of Bangor, has completed a 
deal for the purchase of the Augusta, Winthrop & Gardiner Street 
Railway. This road is between thirteen and fourteen miles long, 
with $120,000 capital stock, owns about twenty-five cars, is operated 
by a steam plant and handles about 2,500,000 passengers annually. 
Mr. Graham’s interests now include the Bangor Railway and Elec- 
tric Company, Lewiston, Brunswick & Bath Railway, the Union 
River power project and others. 


NEW YORK, N. Y.—The common council of New Rochelle has 
granted a franchise to the New York, Westchester & Boston Rail- 
way Company, known as the Westchester road, to pass over various 
streets and public places in this city on either overhead or under- 
ground construction. The company agrees to have not less than 
three stations in New Rochelle, and to charge not more than five 
cents in that city and ten cents to any station in New York, and 
to operate the road within three years. 


SPOKANE, WASH.—A six-mile electric railroad will be built 
from Chewelah to the properties of the United Copper Mining Com- 
pany, northeast of the town. The cost of the road is estimated at 
between $30,000 and $50,000. The railroad will be built and owned 
by the mining company, and will be used for hauling ore from the 
United Copper mine and adjoining properties to the Spokane Falls 
& Northern road at Chewelah, from which there is direct transpor- 
tation to the smelters. The right of way for the line has been 
secured. 


PENN YAN, N. Y.—Formal application to the state railroad 
commissioners has been made by James F. Turk for a certificate 
of convenience to construct a trolley road from Hornellsville, Steu- 
ben county, to Branchport, Yates county. The construction of the 
road depends upon the raising of $50,000 which must be on hand. 
Of the amount necessary $20,000 has been raised in Howard and 
$22,000 in Hornellsville, and the balance of the $8,000 will be raised 
in other towns. It is said that work will be commenced on the 
proposed line early next spring. 


SHARON, PA.—The Cleveland & Sharon Traction Company, 
which was recently incorporated with a capital of $2,500,000, has 
organized by the election of the following officers: president, 
Francis B. Morgan, Cleveland, Ohio; vice-president and secretary, 
John Blake, Brooklyn, N. Y.; treasurer, C. F. Clendenning, New 
York, N. Y.; assistant secretary and treasurer, P. F. Morgan, Cleve- 
land, Ohio. The company will build a line from Middlefield, Ohio, 
to Sharon. At the former place it will connect with the Cleveland 
& Eastern, giving a direct line from Sharon to Cleveland, and within 
a short time Cleveland and Pittsburg will be connected by trolley. 


ALBANY, N. Y.—The state board of railroad commissioners 
has consented to the issuance by the Paul Smith Electric Light, 
Power and Railroad Company of a first mortgage for $500,000 
on condition that only $400,000 bonds shall be issued under this 
consent, and that before the remaining $100,000 or any part thereof 
shall be issued the company must receive consent of the board. 
The board has also approved of an increase of the capital stock 
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of the company from $100,000 to $500,000 on condition that only 
$100,000 of the increase be issued under this approval; the remain- 
ing $400,000 or any part thereof may not be issued without further 
. approval. 


SEDRO-WOOLLEY, WASH.—The details are being completed for 
a corporation which is being organized for the purpose of con- 
structing an electric interurban road from this city to La Conner 
by way of Burlington, Avon and West Mount Vernon. A. W. Lynn, 
of San Francisco, has been attending to the details of promotion; 
Those prominent in the organization are: Herbert Conner and 
W. E. Schricker, of La Conner; Thomas Smith, Mount Vernon; 
Robert Moody, of Burlington, and C. E. Bingham, A. E. Holland 
and J. B. Alexander, of Sedro-Woolley. The enterprise has had a 
very substantial backing from business men in this city, as it will 
place Sedro-Woolley in close touch with water transportation. La 
Conner is also interested in the project on account of its lack of 
transportation facilities. 


SPRINGFIELD, MO.—The proposed electric line known as the 
Kansas City, Springfield & Southern Railway will probably be 
built. The promoters of the project asked for a bonus of $30,000. 
The Commercial Club passed a resolution pledging help in secur- 
ing the right of way and promising to secure the bonus when the 
road was finished and in operation, provided that work should 
begin within the next eight months and be completed in two years. 
The line is to run from Springfield to Richards, a point twelve 
miles from Nevada, and there intersect the Kansas City Southern, 
with a branch line from Stockton to Sylvania. The entire length 
of the line will be 135 miles. The road is to have a two-hour serv- 
ice, the schedule being not less than twenty-five miles per hour. 
It will be equipped with overhead trolley, and will handle both 
passenger and freight business. 


KANSAS CITY, MO.—The Kansas City & Northern Traction 
Railway Company, which was chartered by the secretary of state at 
Jefferson City recently, will cost, completed, more than $500,000. 
Two lines of railroad are to be built. They will be together twenty 
miles in length and will cost $10,000 a mile. A bridge is to be 
built across the Missouri river at or near Quindaro. It is estimated 
that the bridge alone will cost $300,000. The approaches, which 
must be long and high in order to clear the Missouri Pacific tracks, 
which run along the Kansas side of the river near Quindaro, will 
cost about $50,000. Already fourteen miles of the right of way have 
been obtained. The road is to be built in Platte and Clay counties, 
just northeast of Kansas City. One line goes northwest in Platte 
county four and one-half miles, then northeast to Smithville, in 
Clay county. The other starts in township fifty in Clay county and 
goes northwest until it joins the first-mentioned line. 


DETROIT, MICH.—Four new electric lines to form a chain 
eastward from Grand Rapids to Pontiac and Detroit are to be built 
during the next ‘eighteen months, according to E. M. Hopkins, 
president of the four companies, who says negotiations for the 
construction and equipment of the lines were recently completed. 
The lines are to be known as the Grand Rapids & Ionia, the Grand 
Rapids, Belding & Greenville, the Ionia & Owosso and the Owosso 
& Pontiac railways. President Hopkins states that the lines are 
to be built by the W. A. Cullen Construction Company, of 25 Broad 
street, New York, and a surety bond of $100,000 is given to assure 
the completion of the roads within eighteen months from March 
1 next. The construction work is to be under the personal direction 
of Charles E. Van Bibber, of New York. The principal towns and 
places through which the lines are projected to run are: Pontiac, 
Drayton Plains, Waterford, Windiate, Clarkston, Davisburgh, Holly, 
Fenton, Linden, Gaines, Durand, Vernon, Corunna, Owosso, Bur- 
ton, Ovid, Shepardsville, St. Johns, Fowler, Pewamo, Muir, Ionia, 
Saranac, Lowell, Cascade, Grand Rapids, Belding and Greenville. 
Mr. Hopkins says no arrangements have been completed for con- 
nections between Pontiac and Detroit, but if a traffic arrangement 
is not made with the Detroit United Railways an independent line 
will be built. The capital stock of the four companies is $4,900,000, 
and bonds are to be issued for $4,250,000. The officers and direc- 
tors are: president, E. M. Hopkins; vice-president, J. L. Hudson; 
treasurer, John T. Rich; secretary, Frank Westcott. These gentle- 


men and J. Boyd Pantlind, Robert D. Graham, Charles H. Pomeroy, 
John P. Hopkins and Edward Holmes form the board of directors. 
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INDUSTRIAL ITEMS. 
THE AUTOCOIL COMPANY, Jersey City, N. J., has published a 
new catalogue and several circulars devoted to its “O7” autocoil. 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, has ready its handsome catalogue and price list 
devoted to type G brakes and spare parts. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bul- 
letin No. 1510 describes and illustrates the Allis-Chalmers heavy- 
duty, direct-connected Reynolds-Corliss engines. 


THE BRISTOL COMPANY, Waterbury, Ct., in catalogue No. 44 
describes and illustrates the Bristol recording gauges. This cata- 
logue will be sent to any one interested upon request. 


THE ROCHESTER MACHINE TOOL WORKS, Rochester, N. Y., 
has ready for distribution some interesting literature concerning 
“Acme” engines of stationary, marine and automobile types. 


THE HENRY D’OLIER, Jr., ENGINEERING COMPANY, 119 
South Fourth street, Philadelphia, Pa., in bulletin No. 26 gives 
many illustrations of universal sockets and shades, together with 
price lists and dimensions. 


THE AMERICAN CIRCULAR LOOM COMPANY, Chelsea, Mass., 
is sending to its friends a unique card bearing a “Happy New 
Year” expression. This is one of the neatest and most artistic 
cards which has been received in a long while. 


THE STEAM APPLIANCE COMPANY, Milwaukee, Wis., will 
be pleased to send to any one interested upon request some new 
literature descriptive of its steam-engine appliances. A catalogue 
descriptive of the “Root” reducing valve has just been published. 


THE NARRAGANSETT MACHINE COMPANY, Providence, 
R. I, reports its orders far ahead of its productive capacity, in 
spite of the fact that it has increased its factory space to the point 
of producing 1,000 lockers per week, and will probably increase 
it further. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, Chicago, Ill., has ready for distribution some new litera- 
ture descriptive and illustrative of “Union” enclosed fuses, blocks 
and fittings. This literature will be sent to any one interested 
upon request. 


THE WELLMAN-SEAVER-MORGAN COMPANY, Cleveland, 
Ohio, has published a handsome booklet entitled “What We Do.” 
This is devoted to suggestions and illustrations concerning equip- 
ments of iron and steel works machinery, ore and coal-handling 
machinery, cranes, etc. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has ready for distribution three new bulletins. No. 3,205 
describes and illustrates bipolar ventilated motors, one-sixteenth 
to one-eighth horse-power, for direct current; No. 3,206, bipolar 
enclosed motors, one-twentieth to one-fifth horse-power, for direct 
current; No. 3,303, direct-current volume blowers for direct and al- 
ternating currents. 


THE WESTINGHOUSE MACHINE COMPANY, East Pittsburg, 
Pa., has an order for three turbine-generator units each of 6,000 kilo- 
watts capacity for the Philadelphia Rapid Transit Company’s Wyo- 
ming avenue power station. These, with the one now in course of 
erection, will make four units of the same capacity in this station. 
Six 1,500-kilowatt Westinghouse turbine-generator units have been 
operating in this station for the past year. 


EDWARDS & COMPANY, manufacturing electricians, New 
York, are now located in their new building at One Hundred and 
Fortieth and Exterior streets, Borough of Bronx, New York city. 
This company now occupies a large, well-made four-story brick 
factory, having outgrown its earlier quarters, which it had occupied 
since 1872. 


THE REED ELECTRICAL CORDAGE COMPANY, Syracuse, 
N. Y., has recently installed a large equipment of modern machinery, 
supplementing the already extensive outfit of its large plant. The 
present equipment gives the company a capacity five times as large 
as heretofore. The company will shortly begin the manufacture of 
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lamp cord. The products now include rubber-covered wire, annunci- 
ator wire and wire specialties. 


THE CHASE-SHAWMUT COMPANY, Newburyport, Mass., has 
recently disposed of its patented switchboard interests to James S. 
Pennefather, of New York city. 


THE PHOENIX GLASS COMPANY, New York city, will open a 
new and larger office and salesroom at 507 Heyworth Building, No. 
12 East Madison street, Chicago, III. 


EMIL CALMAN & COMPANY, New York, N. Y., manufacturers 
of insulating varnishes and varnishes for special work, is distribut- 
ing an illustrated calendar for 1907. 


THE BAY STATE LAMP COMPANY, Danvers, Mass., announces 
an advance in price for “Bay State” renewed lamps, January 1, 
1907. New price lists will be mailed upon application. 


THE AMERICAN INSTRUMENT COMPANY, .1112 Chestnut 
street, Philadelphia, Pa., will be pleased to send some new literature 
descriptive of the American voltmeters and ammeters. 


THE SAFETY-ARMORITE CONDUIT COMPANY, Bailey-Farrell 
Building, Pittsburg, Pa., is distributing a desk-pad blotter enriched 
with a celluloid mat beautifully lithographed with holly and laven- 
der ribbon. 


THE NEW PROCESS RAWHIDE COMPANY, Syracuse, N. Y., 
has published a handsome little booklet devoted to “New Process” 
noiseless pinions and accurately cut metal gears. This little book 
contains a great deal of very useful information, and will be sent 
to any one interested upon request. 


THE THORDARSON ELECTRIC MANUFACTURING COM- 
PANY, 153 South Jefferson street, Chicago, Ill., has been incor- 
porated under the laws of the state of Illinois with a capital of 
$100,000, to take over the business of C. H. Thordarson. The 
officers are: C. H. Thordarson, president and director; Joseph W. 
Watkins, vice-president and director; John A. Brennan, secretary- 
treasurer and director. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 Park 
place, New York city, will be pleased to send some attractive 
literature devoted to “Red Seal” dry batteries, Manhattan separable 
attachment plugs, the Manhattan dry battery, the Manhattan flush 
receptacle and the “Mesco” time-switch. The company announces 
that owing to increased facilities it is in position to make prompt 
shipments of all orders. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
has been awarded the entire contract for the interlocking and sig- 
naling of the terminal station now being constructed in Washing- 
ton, D. C., by the Pennsylvania Railroad and the Baltimore & Ohio 
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Railroad. The installation will be electropneumatic, similar in its 
general characteristics to that in the railway yards of the Pennsyl- 
vania Railroad at the Union Station, Pittsburg, Pa. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a new series of literature, including the following: bulletin 
No. 4,466, remote-control field rheostats; bulletin No. 4,470, the 
electric motor in saw-mill work; bulletin No. 4,473, the GE-81 
railway motor. There is also a handsome catalogue issued from 
the power and mining department, describing and illustrating the 
General Electric electric mine locomotives. This is a particularly 
interesting and valuable publication. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., announces 
that George V. W. Ingham has been transferred from the main 
office to Chicago as Western sales agent, in charge of the territory 
controlled from Chicago. Mr. Ingham has been connected with the 
factory for some time, and is well posted in the line and in a 
position to handle all conditions very satisfactorily. A. S. Merrill 
remains in charge as assistant Western sales agent. This change has 
been made necessary owing to the increasing volume of business 
handled from the Chicago territory. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., has purchased 
the plant of the Davis Electric Manufacturing Company, Spring- 
field, Mass., including all machinery and the finished and unfinished 
product, which is being removed to St. Louis, where the company 
will continue the manufacture of the Davis switches as well as 
all of its other specialties. The five-story factory building at the 
corner of Eighth street and Clark avenue, St. Louis, has been 
leased for a term of years, and is being equipped with the most 
modern machinery for the manufacture of these specialties, as well 
as tablet boards, cutout cabinets, switchboards, telephones and tele- 
phone accessories. The factory will be in complete operation by 
January 15, 1907. 


THE WESTERN ELECTRIC COMPANY, Chicago, IIl., has pub- 
lished a handsome pamphlet devoted to its Hawthorne works for 
the manufacture of power apparatus. The Hawthorne plant occu- 
pies a very large tract of land at the extreme west of the city of 
Chicago. Two railroad trunk lines—the Chicago, Burlington & 
Quincy and the Illinois Central—cross the plant and are provided 
with switch connections; while the West Indiana Belt Line, the 
Manufacturers’ Junction Railroad and the Chicago Terminal Trans- 
fer Railroad, give connection with all of the trunk lines entering 
Chicago. The works consist of office, pattern shop, pattern storage, 
foundry, forge shops and machine shops, cable and rubber pants. 
In publishing this pamphlet concerning the Hawthorne works the 
company desires to give wide publicity to its facilities for the 
manufacture of large power apparatus and switchboards of ex- 
treme dimensions. 


Record of Electrical Patents. 





Week of December 18. 


38,525. TESTING SYSTEM FOR TELEPHONE LINES. William 
W. Dean, Chicago, Ill., assignor to Kellogg Switchboard and 
Supply Company, Chicago, Ill. Filed June 29, 1903. A common 
testing conductor is connected with the cords. 

838,545. MULTIPLE TELEGRAPHY AND TELEPHONY. Maurice 
Hutin and Maurice Leblanc, Paris, France, assignors, by mesne 
assignments, to Westinghouse Electric and Manufacturing 
Company, Pittsburg, Pa. Filed May 9, 1894. The various cir- 
cuits have reactances equal to zero for their respective fre- 
quencies. 

838,547. ELECTRIC MOTOR AND METHOD OF CONTROLLING 
THE SAME. Austin Kimble, Chicago, Ill., assignor of one-half 
to Perkins B. Bass, Chicago, Ill. Filed May 21, 1906. A com- 
pound-wound motor arranged so that the series winding is short- 
circuited at starting. 

838,583. SYSTEM FOR CHARGING STORAGE CELLS. Ira S. 
Raymer, Beaver, Pa. Filed August 23, 1905. An arrangement 
for charging block-signal batteries. 

838,586. ELECTRIC-CAR SIGN AND SIGNAL. Charles W. Ryder 
and Franklin Orth, Burlington, Vt. Filed April 8, 1905. A 
rotatable illuminated sign. 


: 838,605. DYNAMOELECTRIC MACHINE. Bernard A. Behrend, 
Norwood, Ohio, assignor to Allis-Chalmers Company and the 
Bullock Electric Manufacturing Company. Filed March 26, 
1906. The lamine of the core are spaced in groups leaving 
ventilating ducts. The coil-retaining wedges are reduced so 
as not to obstruct these ducts. 


838,617. MEANS FOR EFFECTING AND CONTROLLING THE 
STORAGE OF WATER IN HYDRAULIC-POWER SYSTEMS. 
Fritz Golwig, Vienna, Austria-Hungary. Filed May 5, 1906. 
An electric regulator controlled by a float which maintains 
equal the overflow from two reservoirs. 


838,727. DIE FOR FORMING INSULATORS. 
Victor, N. Y. Filed November 24, 1905. 
parts being connected by ribs. 


838,749. TELEPHONE SYSTEM. Henry L. Reber, St. Louis, Mo. 
Filed March 29, 1905. A modified transfer system. 


838,764. MEANS FOR INSULATING ELECTRIC CONDUCTORS. 
Stanislaus Berger, Trier, Germany. Filed May 9, 1905. A duct 
filled with insulating material. 


Fred M. Locke, 
A two-part die, the 
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838,787. TELEPHONY. Isidor Kitsee, Philadelphia, Pa. Filed 
June 8, 1901. The switchboard is provided with soft-iron con- 
nectors adapted to act as armatures of a stationary electro- 
magnet. 


838,788. ‘ELECTRIC TRANSMISSION OF INTELLIGENCE. Isidor 
Kitsee, Philadelphia, Pa. Filed August 11, 1906. Interference 
by a power circuit is prevented by surrounding the signal wires 
by a coil connected to a second coil surrounding the power wire. 
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838,545.—MULTIPLE TELEGRAPHY AND TELEPHONY. 


838,789. REFLECTOR. Charles J. Klein, New York, N. Y., as- 
signor to Ralph A. Schoenberg, New York, N. Y. Filed August 
11, 1905. A reflector fitting over the lower half of the lamp. 


838,800. AUTOMATIC VOLTAGE REGULATOR FOR DYNAMOS. 
George S. Neeley, St. Louis, Mo. Filed July 31, 1905. The 
regulating resistance is controlled by a compound electro- 
magnet. 


838,801. METHOD OF REGULATING THE FIELD DENSITY OF 
ELECTRIC GENERATORS. George S. Neeley, St. Louis, Mo. 
Filed August 21, 1905. <A differential electromagnet controls 
the field rheostat. 





838,605.—DyYNAMO-ELEcTRIC MACHINE. 


$38,802. AUTOMATIC REGULATOR FOR DIRECT-CURRENT 
DYNAMOS. George S. Neeley, St. Louis, Mo. Filed September 
29, 1905. A compound electromagnet with its shunt winding in 
series with the field controls the regulating resistance. 


838,811. ELECTRICAL RECEPTACLE. Bert E. Salisbury, Syra- 
cuse, N. Y., assignor to Pass & Seymour, Incorporated, Solvay, 
N. Y. Filed July 20, 1904. A circular receptacle for incan- 
descent lamps. 

838,822. BATTERY-CHARGING SYSTEM. William I. Thomson, 
Newark, N. J., assignor to the Safety Car Heating and Lighting 
Company, New York, N. Y. Filed August 17, 1904. The re- 
sistance controlling the charge is regulated by a double-wound 
electromagnet. 

838,848. SIGNAL DEVICE. James S. Cunningham, Allegheny, Pa. 
Filed October 26, 1905. Telephone contact rails are carried 
parallel with the track. 

838,850. AUTOMATIC CALL INDICATOR FOR TELEPHONES. 
Earl P. Denton and Arthur W. Nazor, Frankfort, Ky. Filed 
January 13, 1906. A telephone call-bell indicator automatically 
reset by the removal of the receiver. 

838,854. ELECTRIC BLOCK-SIGNAL SYSTEM FOR RAILWAYS. 
George P. Finnigan, Greene, N. Y. Filed August 19, 1905. The 
signals of successive blocks are controlled by those of preceding 
blocks. 
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838,860. INCANDESCENT-LAMP GUARD. Harvey Hubbell 
Bridgeport, Ct. Filed August 18, 1906. A wire cage guard. ’ 


838,884. PLURAL-COIL ELECTRIC HEATER. James F. McElroy 
Albany, N. Y., assignor to Consolidated Car-Heating Company. 
Albany, N. Y. Filed April 9, 1906. Several resistance elements 
are wound on the same support. 

838,885. ALTERNATING-CURRENT HEATER. James F. McElroy, 
Albany, N. Y., assignor to Consolidated Car-Heating Company, 
Albany, N. Y. Filed September 6, 1906. A balanced electric 
heater for multiphase circuits. 


838,916. INDUCTIVE BOND. Louis H. Thullen, Edgewood, Pa. ' 


Filed February 27, 1906. A bond wound on a core with a con- 
ductor leading from the middle point. 


838,918. ELECTRIC ALARM CLOCK. Louis Trede, Durant, Iowa. 
Filed June 15, 1906. The alarm circuit is closed by the clock 
hands. 


838,949. VAPOR RECTIFIER. Alexander Churchward, New York, 
N. Y., assignor to General Electric Company. Filed April 19, 
1905. An automatically started electrifier. 
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838,788.—ELEcTRIC TRANSMISSION OF INTELLIGENCE. 


838,950. THERAPEUTIC LAMP. Harley E. Coger, Minneapolis, 
Minn., and John B. Marshall, Chicago, Ill., assignors to Spear- 
Marshall Company, Chicago, Ill. Filed August 31, 1905. The 
lamp is surrounded by a protecting reflector so as to throw 
but a single beam. 


839,023. INCANDESCENT ELECTRIC LAMP. George A. Nellis, 
Allegheny, Pa. Filed September 25, 1905. The leading-in wires 
are helically wound. 

839,027. ELECTRIC CONTACT DEVICE. Peder O. Pedersen, Co- 
penhagen, Denmark. Filed April 15, 1904. Vibrations of a 
definite period are produced by an electromagnet. 


839,029. RECEIVING SYSTEM FOR WIRELESS TRANSMISSION 
OF SIGNALS. Valdemar Poulsen, Copenhagen, Denmark. Filed 
October 2, 1905. A condenser charged by a wireless signal has 
its capacity changed by a local circuit. 

839,048. AUTOMATIC CUT-OUT DEVICE FOR ELECTRIC CIR- 
CUITS. William O. Taylor, Limerick Square, Pa. Filed January 
3, 1905. A spark coil, the vibrating member of which is retarded 
by a dash pot. 








=C 
839,029. — RECEIVING SyStEM FOR WIRELESS TRANSMISSION OF SIGNALS. 


839,049. SPARK-PRODUCING DEVICE. Fredus A. Thurston, Chi- 
cago, Ill. Filed February 7, 1905. An electromagnet with a loose 
armature. 


839,050. ATTACHMENT FOR ACOUSTICONS PERMITTING USE 
OF ORDINARY TELEPHONES. Kelly M. Turner, New York, 
N. Y. Filed April 9, 1906. The acousticon transmitter may be 
attached to an ordinary telephone receiver. 


839,060. MACHINE FOR BENDING METAL STRIPS EDGEWISE. 
Gano S. Dunn, East Orange, N. J., assignor to Crocker-Wheeler 
Company, Ampere, N. J. Filed November 16, 1905. The strip is 
wound on a rotary mandrel by a reciprocating motion. 


839,072. RAIL BOND. Frank D. Masterson, Boston, Mass., as 
signor to Chase-Shawmut Company, Boston, Mass. Filed Octo- 
ber 2, 1905. A laminated bond. 


839,079. TIME-LIMIT CIRCUIT-BREAKER. William M. Scott, 
Philadelphia, Pa., assignor to Cutter Electrical and Manufac- 
turing Company. Filed February 17, 1903. The bridging mem- 
ber is released by the motion of a pivoted liquid-containing 
chamber which strikes the latch. 
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WHICH ROAD WILL YOU TAKE? 


Will you take the road that leads over the hills in a roundabout 
way or will you take the straight and safe course through the 
mountain of detaii ? Every step the old way is dangerous. Old- 
style instruments may en langer your profits. 

KEYSTONE INSTRUMENTS will lead you to new economies. They 
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The Gould Plate 


embodies the most advanced ideas in Storage 
Battery invention. It possesses many valuable 
features peculiarly its own, giving it unequaled 


capacity, endurance and efficiency. 


The Gould Battery is perfectly adapted 
for central stations, street railways and isolated 
plants as a pressure-regulator and load-equal- 
izer, and for all service for which a storage 
battery may be installed. 


We are prepared to contract for complete 











Battery of 304 (Type 5-611) cells, installed for Dayton & Muncie 
Traction Co., Winchester, Ind. 


systems, including cells, racks, sand-trays, insulators, charging apparatus, switchboards and wiring. 


Write for copies of our Bulletins giving data of notable Gould installations. 


Sent free upon request. 
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San Francisco, 
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THEY SAVE MONEY e 


HOW ?—Because they assure perfect protection. When the steel plug is removed a clean 
round hole is left the exact size of the conduit or pipe. A heavy coating of insulating enamel 
covers the entire box inside and out. Settling of buildings that would break a cast-iron box will 
only bend a Bossert Drawn-Steel Box. 


SECOND:— They are the most economical. They are provided with hermetically sealed 
plugs, which are removed with one sharp 7S 
blow of a hammer. The remaining hole 
is clean cut and perfectly round. No time 
lost filing and reaming. The fact that the 
boxes are made of drawn steel entirely | 
eliminates the loss from breakage, and the I& 
steel plugs reduce the time element to a 
minimum. For the many other points of 
superiority, write for booklet. 
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The Leeds & Northrup Co. 


4901 Stenton Avenue, Philadelphia 
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The L. & N. Portable Testing Sets are ac- 
curate instruments for the convenient 
measurement of resistance and location of 
faults. 

We make a complete line of Cable Testing 
Apparatus, Standardizing Apparatus for 
Calibrating Ammeters and Voltmeters, 
Galvanometers, Resistance Boxes and 
Standards, Condensers and «ther electrical 
measuring apparatus. Our complete illus- 
trated catalogues sent on request. 
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HOW ARE YOUR BATTERIES? 


The ‘Connecticut’ pocket meters will tell you. 
TWO MEIERS IN ONE 


0-6 volts—0-30 amreres - = $6.00 
Ammeter onlv- 0-30 amperes - $4.00 


The ampere side is used for testing dry and wet 
batteries. the voltage side for storage batteries. 


ACCURATE, DURABLE, LOW IN PRICE 
CONNECTICUT TELEPHONE & ELECTRIC CO. 
MER'!DEN, CONN., U. S. A. 
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have LONGER LIFE than any other brand of carbons 
made: Insist on getting COLUMBIA. It’s your gain. 
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Type B-4 Service Switch 


Absolutely SAFE in event of FIRE 


Main cover cannot be opened without opening entire circuit. Either circuit readily 
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PROTECTION FOR PERSON AND PROPERTY 
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Oneida Galvanized Chain 
For Suspending Arc Lamps 


ALSO 


The demonstrated success of 
the Oneida Galvanized Chain 
for Arc Lamp suspension 
justifies its adoption by every 
Central Station in the United 
States. Its merits were 
widely recognized as soon as 
it was introduced. Reports 
from 1,500 Central Stations 
making tests of the chain 
confirm the experience of 
those cities which have al- 
ready adopted it. Communi- 
cations expressive of interest 
from 2,000 Central Stations 
indicate the favor with which 
this suspension is generally 
regarded. The demand is 
steadily increasing. It is ob- 
vious that this success can 
only be explained by the 
superior merits of the chain 
for the purpose as actually 
demonstrated in practical use. 








OD ce ec ere 









INCANDESCENT LAMPS 


The Chain is heavily galvan- 
ized and rust-proof. Ice or 
sleet does not interfere with 
its ease of operation. This was 
very strikingly demonstrated 
at Niagara Falls, where a 
certain light was close to the 
cataract and the chain sub- 
jected not only to all con- 
ditions of weather, but to a 
continuous deposit of mist 
arising from the Falls. The 
chain of this system worked 
perfectly throughout the en- 
tire winter in spite of the 
severe conditions. 


With Oneida Galvanized Chain 
we supply special attachments 
for !astening it to the lamp 
and to the pole. 


WILL OUTWEAR CORD, CABLE OR ROPE MANY TIMES OVER 








MANUFACTURED BY 


UNITY. Lrp. 


ONEIDA, NEW YORK 
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MARQUETTE 
ARC LAMPS 
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THE MOST SIMPLE 
LAMP ON THE MARKET 
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Showing mechanism with Inner Globe. Showing mechanism removed. Note the 
simplicity of construction. 


ITS DURABILITY AND EFFICIENCY THE 
EQUAL OF ANY LAMP 


SPECIAL FEATURES OF MECHANISM: 


A combined magnet and air-tight dash pot—one resistance spool— 
both instantly removed without a single tool. Provided with 
special device permitting the use of any standard 
inner globe. Quality and workmanship 
guaranteed. 
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LAMPS SENT ON APPROVAL 
WHOLESALE PRICE MAIN OFFICE AND FACTORY 


D.C. MULTIPLE $10 EACH 


LAMPS N. W. COR. CLINTON AND 
# VAN BUREN STS., CHICAGO 
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The Phoenix Glass Company calls attention to the following mente 
Inner Globe Testimony 





7 OFFICE OF™ 


VALLEY ELECTRIC COMPANY, 


ELECTRICAL CONTRACTORS 


BEAVER VALLEY E. L. & P. CO. FANS, FIXTURES, BELLS, LAMPS SPECIAL AND PROMPT ATTENTION 
ROCHESTER t LECTRIC CO. AND ELECTRICAL SUPPLIES OF GIVEN TO REPAIRING AND ELEC- 
BEAVER RIVER POWER CO. ALL KINDS CARRIED IN STOCK. TRICAL WIRING OF ALL KINDS. 


NEW BRIGHTON, PA. yay 24th, 1906. 


Phoenix Glass Co, 
Pittsburgh, Pa. 


Gentlemen: - 
Complying with your inquiry regarding results of inner & outer 


globes on our arc-lamps, we respectfully submit the following report 
takenfrom our records & is what we would call a triumph in the art 
of glass making. 

Weinstalled fifty-one Fort Wayne form "C" D. C. series arc-lamps 
in Beaver, July 1905, we have had these lamps burning from dark to 
daylight ever night since & have had to renew but three outer and 
five inner globes up to the present time. 

The outer & three inner globes were broken by some unprincipled 
characters, who on last Halloween, unhooked & dropped three of the 
lamps into the street, & the carbon-setter broke one inner on 
Jan. 23d. & another May 21st. 

One lamp burned out the magnets on Feb. 3d. & from indications 
of the carpons, drew a very long arc before cutting out, still the 
inner globe was not injured. 

We are using #85356 & outer #6846,Phoenix Brand, & we might add 
in conciusion, that we are now on our second thousand box of carbons, 
showing that there is a small consumption of carban due to the globes 
fitting the gas cap perfectly. 


Yours very truly, 


Valley Electric Co. Os Z Gp 


Ger. Supt. z 


THE PHOENIX GLASS COMPANY 


NEW YORK PITTSBURGH CHICAGO 
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GETTING ON TOP OF THE HEAP 











IS LIKE CLIMBING A GREASED POLE. BUT WE ARE_ THERE 
AND WE EXPECT TO STAY. SO, IF YOU WANT THE BEST 
PRODUCT OF THE LAMP-MAKER’S ART, GET 


THEY ARE MADE BY 


THE FASTEST GROWING LAMP COMPANY 
IN THE WORLD 


AND SOLD BY THE 


WESTINGHOUSE ELECTRIC AND MFC. COMPANY 


WHO HAVE OFFICES IN ALL PRINCIPAL CITIES 











ELECTRICAL REVIEW Vol. 49—No. 10 


~HOLOPHANE 
REFLECTING ARC CLUSTERS 


No. 66 
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Opal Inner Globe,Opal Outer Globe. 
Full Line—No. 66 Holophane Cluster. 
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Opal Inner Globe, Clear Outer Globe. 
Full Line—No. 66 Holophane Cluster. 











Dotted Line—Direct-Current, 544-Ampere Arc, 





Dotted Line—Direct-Current, 514-Ampere Arc, 


HOLOPHANE 
600-WATT CLUSTERS 


Versus ENCLOSED ARC LAMPS 


ELIMINATES: 


Trimming 

Dust 

Noise 

Wandering of Arc 
Unsteadiness 


‘Flickering 


Violet Rays 
Trouble 


Holophane Clusters 
Designed for40C.-P. 
High-Efficiency 
100-watt 
Lamps 


List Prices 


No. 

64. 4 LIGHTS, - $20.80 
65. 5 UGHTS - $22.10 
66. 6 LIGHTS, - $23.40 


Write for Discounts and 
Special Circulars 


HOLOPHANE GLASS CO. 


(Sales Dept.) 


227 FULTON ST. 
NEW YORK 








Dotted Line—Direct-Current, 544-Ampere Arc, 
Clear Inner Globe, Opal Outer Globe. 


‘Full Line—No. 66 Holophane Cluster. 





Dotted Line—Alternating-Current, 5.7-Ampere 
Arc, Opal Inner Globe, No Outer Globe. 
Full Line—No. 66 Holophane Cluster. 
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WHERE QUALITY 


REIGNS SUPREME 


ELECTRICAL REVIEW 





The Most Complete 
Pictures of an 
Inner-Globe Factory 
Ever Shown ina 
Trade Journal 











N THE opposite page we show actual unidealized 
pictures of a few exterior and interior views of 
our factory at Fostoria, Ohio,—the home of 
NGBZACG , the perfect inner-globe. 

First of all we are proud of our workmen; 
the story of JWQBZAG would be incompletely and care- 
lessly told unless some tribute were paid to the loyal labor 
which has done so much to make the trade name of our 
ware significant of QUALITY,—in the eyes of the purchasers 
of heat-resisting glassware. 

We would like to show you our raw material room and let 
you see how carefully every package is passed upon for grade 
und efficiency by our engineering and chemical department. 

Then our mixing rooms should be seen to fully appreciate 
the carefulness with which the raw material is weighed, and 
the formula for the making of “the perfect JV@gAats) 
supervised by the most careful chemists and engineers, who 
watch the beams of our scales to see that exact precision of 
quantity is adhered to. 

Then there is our experimental department where the 
inmost expert engineers are constantly trying for better results, 
sometimes for months and even years before the actual exploi- 
‘ation of a new grade of the ware, and we would like to say 
that this is done at our own expense—not at our customers’. 
We want to keep “just a little ahead” of anything else pro- 
duced in the same line. 

Our glass blowing department is also worth looking into, 
and our annealing or tempering ovens where NGEZEG 


globes get their great strength and durability. After remain- 
ing a sufficient time in these ovens to become thoroughly 
tempered the JYGBZAG inner-globe is carefully in- 
spected, weighed and measured by expert superintendents to 
make sure that it is without flaw and up to the standard 
gauge, shape, weight, color, etc. 

NGBZAC globes are then passed on to the trimming 
department where deft-fingered operators are kept busy re- 
moving superfluous pieces of glass by machinery. The ware 
is then again inspected further, rejections are made on ac- 
count of careless or imperfect trimming, and the globes are 
then sent forward to the grinding and polishing rooms where 
they receive the true flat ground rim at the top and bottom, 
and are burnished and thoroughly cleansed of adhering 
particles. 

NGOBLAC globes are again inspected for trueness of 
grind and then pass their final inspection and prior to enter- 
ing the packing department in which they are packed in a 
most modern and careful way. 

We are “cranks” on inspection, and each inspection is 
very complete and rigorous. Therefore, YOU get only the 
“perfect globes’—globes that are non-blackening, non-crack- 
ing and heat-resisting. They are the best that money can 
buy, and we can prove it. 

Probably the complete Story of Fostoria would interest 
you. It’s good reading—send for it. 

Call for AVOBZAC  inner-globes—either heat-resisting 


or ordinary—on your next order. 








THIS STANOS FOR QUALITY 


OSTORI- 








Glass Specialty Co. 
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DOES QUALITY IN- 
TEREST YOU? 


IF SO, ELK (CLASS A) LAMPS WILL PLEASE YOU 
AS TO LIFE, EFFICIENCY AND CANDLE POWER. 


DOES PRICE INTER- 
EST YOU? 


THEN ELK (CLASS A) LAMPS OUGHT 
TO BE YOUR CHOICE. WE CAN 
AFFORD TO MAKE AND SELL 
(CLASS A) LAMPS WHICH ARE 
JUST AS GOOD AS ANY LAMP 
MADE, AT A PRICE CON- 
SIDERABLY LOWER 

THAN ANY OTHER 
LAMP NOW ON THE 
MARKET. 


28 
























NOVELTY 


RENEWED LAMPS 


ARE ALSO GOOD 

LAMPS. 

JUST AS GOOD AS 

ANY RENEWED 
LAMPS MADE. 


WE GUARANTEE 


THESE LAMPS TO DE- 
LIVER A LIGHT UNEX- 
CELLED BY ANY OTHER 
LAMPS OF EQUAL CANDLE 
POWER, BRIGHTNESS AND 


UNIFORMITY. 
THEY MAINTAIN THEIR CAN: 
DLE POWER, DON’T BURN OUT 
QUICKLY AND WHAT’S MORE 


WE SELL THEM 
AT A PRICE THAT 
WILL INTEREST YOU 








WRITE FOR OUR QUOTATIONS 















NOVELTY 
LAMP CO. 





INCANDESCENT 


ST. MARYS 
PENNSYLVANIA 


—# 
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PIN YOUR FAITH 7 ™ BANNER LABEL 


The Banner Laset is the emblem of truthfulness. The label is a 
guarantee that every lamp behind it gives its full-rated candle-power 
in real light. 








THE BANNER LABEL IS HONEST 








It means too much to us to let us make it stand for anything but 
honest value and highest quality in incandescent lamps; it’s a guaran- 
tee you can rely upon. 

We would like to send you a picture of our present modern and ~ 
worthy factory, as well as a picture of the old building, which will 
prove to you conclusively that ‘‘ BANNER BETTERNESS” is gaining in 
popularity—the best evidence in the world that they are right. 

Don’t wait till your present contract runs out, but send us a trial 
order now. If they don’t make good, we will. 


WHEN YOU THINK OF LAMPS THINK OF 
“BANNER BETTERNESS” 


sieht THE BANNER ELECTRIC CO. 
Vert YOUNGSTOWN, OHIO 


INTHE STEM 











ELECTRICAL REVIEW 





Second Edition, Revised and Enlarged 


Price $1.00, Postage Prepaid 
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“The How and Why of Electricity” 


By Charles Tripler Child 


Late Technical Editor of the ELECTRICAL REVIEW 


“The descriptions are helped out with cuts and diagrams that really explain. 
We know nothing that gives so much help on a difficult aud complex matter in so 
short a space.”’—.\ew York Sun, 


“We can unhesitatingly recommend this book to all ‘non-technical readers, 
who desire a simple and yet correct account of the d.fferent features of modern 
electrical development.”’—Street Railway Juurnal, New York. 


‘** An excellent manual of the uses of electricity, and while not intended in any 
way as a text-book, the work is of much value to readers, both professional and 


¥ lay.”—National Electrical Contractor. 


“The book is a handy one; just what nine men in ten demand in order to 
seize rapidly the practical side of electricity."\—San Francisco Chronicle. 


HILE the added matter has brought the 

volume up to date in every phase of this 
study, the original text, as prepared by its brilliant 
author, remains to entrance the reader. New 
illustrations have been made where it was deemed 
possible to further illuminate the explanatory 
matter. The book contains no mathematics. 
The phenomena of electricity are treated in splen- 
didly arranged word pictures, and the engineer, 
the student and the non-technical reader, alike, 
may be benefited and entertained by this book. 





CHAPTER 


CONTENTS 
Preface 


I. The Electric Current 
II The Electric Battery 
III The Effects of Electric Flow in the Circuit—Heat and 
Chemical Action 
The Effects of Electric Flow Outside the Circuit—Mag- 
netism and Induction—The Electrical Units 
Electromagnets—The Telegraph 
Electric Signaling Apparatus 
The Relations Between Magnets and Electric Currents 
Induction and Reactive Coils 
The Telephone 
Telephone Accessories 
The Mechanical Generation of Electricity 
The Dynamo Machine 
Various Types of Dynamo Machines 
Alternators—Polyphase Currents 
The Electric Motor 
The Electric Railway 
Polyphase Currents and Motors 
Electrical Power Transmission 
The Incandescent Light 
The Arc Light 
Electrochemistry—Storage Batteries 
Wireless Telegraphy 
Radiation—X- Rays 
Recent Theories 


“Is admirably adapted to instruct the non-technical reader who is interested 
in that subject. * * * Mr. Child enjoyed a high reputation for the clearness and 
intelligibility of his writing, and the volume in question exhibits these qualities.’’ 
—New York Tribune. 


“Mr. Child has left a good book; one that we can heartily commend to the 
non-technical readers for whom it w*s written; they will not be led astray by 
platitudinous nonsense, but will receive soiid, exact information, if simpiy ex- 
pressed.” — Western Electrician, Chicago. 


‘In spite of the great mass of electrical literature already existing it is one 
of the first good books of its kind. * * It will find a large circle of readers 
on its evident merits.” —Engineering News, New York. 
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ELECTRICAL REVIEW PUBLISHING CO. 


Book Department 


13 PARK ROW, NEW YORK 
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There’s a 
Buckeye Lamp ‘or 
Every Service 


We make scores upon scores of different types, 
each adapted to a different utility. 


ALL TYPES, CANDLE-POWERS 
AND VOLTAGES FOR 
ALL CIRCUITS 





The accompanying illustrations show but a few 
of the numerous applications of the 


BUCKEYE LAMP 


WE MAKE SIGN LAMPS that have a long life, 
and consume the minimum number of watts. 





OUR MILL TYPE is made expressly for use where 
there is static electricity or heavy vibration ; 











‘The Buckeye Electric Co. 


MAIN OFFICE AND WORKS, CLEVELAND, OHIO 


BRANCHES IN ALL PRINCIPAL CITIES 





it is a double-oval, double-anchored lamp. 


WE MAKE LAMPS of the « JUST SO” kind for 
street-railway use, especially selected 
for their amperage. 


wlll Our variety of lamps for INTERIOR LIGHTING 
Lg i = ¥ \ is complete for every form of decoration. 


LAMPS FOR CENTRAL STATION USE, 
Candelabra, Decorative, Miniature, Battery Lamps 
and every other known incandescent lamp 

is made by us. 


LET US KNOW WHAT KIND 
OF LAMP YOU WANT AND WE 
WILL SEND YOU PRICES 














SEE THE NEXT THREE PAGES 
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YY BUCKEYE 
~ TANTALUM 


22 Candle=-Power 


AND TAKES ONLY 2 WATTS PER CANDLE, WITH AN AVERAGE 
LIFE OF 600 TO 700 HOURS 











For Direct-Current {7% | Voltage 


Circuits Onl 
i From 100 to 130, or 


in Series on 
Circuits, 
200 to 250 Volts 


Highest Possible 
Commercial 
Efficiency 


Frosted F 
or Clear Glass fF UG | WRITE FOR PRICES 


BE SURE AND SPECIFY THE 
“BUCKEYE” TANTALUM 








EL 4 The Buckeye Electric Co. 


MAIN OFFICE AND WORKS, CLEVELAND, OHIO 


BRANCHES IN ALL PRINCIPAL CITIES 














THE OPPOSITE PAGE WILL INTEREST YOU 
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FOCUL TYPE Re HIGH EFFICIENCY 
GEM LAMP Ke High Candle-Power Gem Units 


FOR EITHER ALTERNATING OR DIRECT CURRENT 


The ‘‘ BUCKEYE’’ Focul Type Gem Lamp, with the special The ‘‘ BUCKEYE”’ high efficiency, high candle-power gem 
Holophane Pagoda Reflector, is a very artistic form of units give a brilliant white, perfectly diffused and steady 
lighting unit of high efficiency, conforming to orna- illumination. They are of pleasing appearance and per- 
mental interior decoration. The quality of tight given fectly adapted to the general i lumination of all interiors. 
with the new gem filament is steady and of high These lamps are supplied in high candle-power sizes, 
brilliancy, rendered soft and white by the diffusing and their use makes it possible to secure more light 
action of the frosted globe and pagoia reflectors. with the same amount of current. 


COSTS ABOUT ONE=FIFTH OF THAT OF OTHER ELECTRIC 
LIGHTING DEVICES OF SIMILAR SIZE AND ILLUMINATING VALUE 
THEIR EFFECTIVE ILLUMINATION MAKES THEM VERY 


DESIRABLE FOR THE LIGHTING OF RESIDENCES, CLUBS, 
HOTELS, THEATRES AND THE LIKE 


GET OUR PRICES 








The Buckeye Electric Co. 


MAIN OFFICE AND WORKS, CLEVELAND, OHIO 


BRANCHES IN ALL PRINCIPAL CITIES 











WHERE TO BUY THEM—ON LAST PAGE 
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“BETTER BUY 


BUCKEYE” 


Buckeye Lamps may be secured from any of our offices noted below or 
from any of the following jobbers or agents: 








THE BUCKEYE ELECTRIC COMPANY 


Main Office and Works, CLEVELAND, OHIO 


CHICAGO OFFICE : PITTSBURG OFFICE: NEW YORK OFFICE: 
23 East Lake Street 1101 Empire Building 114 Liberty Street 


J. H. Cooke, Manager W. Ennes, Manager Arthur Organ, Manager 


AGENTS: 


Frank H. Stewart Electric Co., Philadelphia, Pa. Kokomo Electric Construction Co., Kokomo, Ind. 
Dunham, Carrigan & Hayden Co., San Francisco, Cal. Machine Electric Supply Co., Muncie, Ind. 

The Post-Glover Electric Co., Cincinnati, Ohio Louisville Electric Supply Co., Louisville, Ky. 
Union Electric Co., Pittsburg, Pa. Henry L. Walker Co., Detroit, Mich. 

Piedmont Electric Co., Anderson, S. C. Geo. J. Lambrecht, Hannibal, Mo. 

B. & C. Electrical Construction Co., Utica, N. Y. Butterworth & Reiter, Dayton, Ohio 

L. W. Gillespie & Co., Marion, Ind. O. J. Goettmann, Allegheny, Pa. 

Hide, Leather & Belting Co., Indianapolis, Ind. Arrowsmith Electric Co., Harrisburg, Fa., & Reading, Pa. 
The Western Gas Fixture Co., Toledo, Ohio Springer & Patterson, Pittsburg, Pa. 

The Erner & Hopkins Co., Columbus, Ohio Carter Electric Co., Pittsburg, Pa. 

Wm. Rowley Electric and Gas Light Co., Galveston, Tex. W. C. Teas, Chattanooga, Tenn. 

The Carstarphen Electric Co., Denver, Colo. Ellis & Chamberlain, Denison, Tex. 

The Royse Electric Co., Indianapolis, Ind. 


Charles E. Sharp, Security Building, St. Louis, Mo., Special Agent Republic of Mexico 


—ss SE 

LOOK FOR THE 
LICENSE 
LABEL 
GD 


IN THE STEM 








“BETTER BUY 


BUCKEYE” 
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The New 2!4-Watt 


Bryan-Marsh 


GEHM LAMP 

















Better learn about it 


g==2=).N economical substi- 
tute for clusters of 
incandescent lamps. 
Gives 20 candle- 
power, consumes 50 Watts. 
Its light is soft, white, bril- 
liant and steady. 

Is not only an efficient 
lighting unit, but of great 
decorative value as well. 
Ask us for prices and let 
this lamp help you in your 
fall campaign. 




















Bryan-Marsh Company 


MINNEAPOLIS CINCINNATI DENVER SAN FRANCISCO 





315 Dearborn Street, Chicago BS 227 Fulton Street, New York City 
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BRYAN-MARSH 


TANTALUM LAMP 














22 Candle- Power 
44 Watts 


Its average 
life is 700 to 800 
hours on direct 
current. 


The most ef- 
ficient commer- 
cial incandes- 
cent lamp. 


Its light is 
white and _ bril- 
liant and = ap- 
peals to every 


Saves 35 per 
cent in current 
as compared 
with the present 








3.1 Watt carbon lamp user. 
hlament lamp. 
Ask Big 





Stock Ready 


for Prices 


Watts per c. p. 


tO 








Bryan-Marsh Company 


315 Dearborn Street, Chicago mi 227 Fulton Street, New York City 
MINNEAPOLIS CINCINNATI ‘CD DENVER SAN FRANCISCO 
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BRYAN-MARSH 


GEM Prismo and High Efficiency Units 

















GEM Meridian 
type is an improve- 
ment over our 
regular Imperial 
Prismo. 


Made in two sizes: 
NO. I--25 C.D. 
50 watts. 
No. 2--50 
C. p. 


100 watts. 


These 


Bring Business 











GEM High Ef- 
ficiency, high 
power units are 
daily displacing 
others. 


Their equivalent 
efficiency is about 
I 3-4 watts 
per candle. 
Their light 
is soft, yet 
brilliant and 
uniform. 


Ask for 


Information 




















Bryan-Marsh Company 


315 Dearborn Street, Chicago 
MINNEAPOLIS CINCINNATI 





227 Fulton Street, New York City 


SAN FRANCISCO 
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The Life of the 
Filament 


is the life of the lamp. 








Therefore, other things being 
equal, the lamp with the 
longest-lived filament is the longest-lived lamp, and 


Bryan-Marsh Lamps 


in which the life-giving element of the filament, the 
deposited graphite carbon, 
is nearly double that of the 
next best lamp, must be the 
lamp you're seeking if low 
lamp bills mean anything 
Nognited Cross Seaue to you. In every other re- 
naiee spect, the Bryan-Marsh 
Lamps are equal to any and superior to many other 
lamps on the market. 

You can buy them most anywhere and well send 
you some for tests if youll ask us to do so. Won't you? 





















DEPOSITED 
GRAPHITIC. CARBON 
15% TOTAL AREA 
BASE OR CHARCOAL. 
CARBON 85% 
TOTAL AREA. 


DEPOSITED 
GRAPHITIC CARBON 
24.8% TOTAL AREA 
BASE OR CHARCOAL 
CARBON 75.2% 
TOTAL AREA 





Magnified Cross Section ot 
The Next Best Filament. 











BRYAN-MARSH COMPANY 


315 Dearborn Street, Chicago BS 227 Fulton Street, New York City 











MINNEAPOLIS CINCINNATI DENVER SAN FRANCISCO 
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If “useful Semel light” is 









what you want, why not get 











all there is coming to you? RN 
































TRADE 


The Downward Light Lamp 


MARK 


(PATENTED) 


is the first and only lamp that ever so much as claimed to give its maximum and full rated candle-power 
downward. If you buy a lamp that gives less, you are not getting the best value. 


Facts vs. Claims 


Tests made by the U. S. Government, Bureau of Standards, show the following facts: 


Mean Mean 

Rated Downward Horizontal Spherical 
Lamps. i. c. ¥. C.F. C. P. 
DSC ITG AE LO A\ |) oes ne Rene Ore Pare oc eG rnc Cree CCR REC ee ROCCE OF 16 16. 12.8 13.6 
“Eee SNe CD oe xn wince Rah cee eaedwo ers ue: e eeKd nee seen es 16 BE.3 14. 13.0 
AR TPR ios nes 6 0 has RRR ER RES Cee NG Heth ena ewer ews 16 7-2 16. 13.2 





The Downward Light Lamp gives 128 per cent. more downward light than oval anchored filament lamps, and 
; 4! per cent. more than flattened coil lamps. 


Our New 40-Watt Lamp 


Compared with the most efficient (3.1 watts) ordinary 16 c.p. lamp is guaranteed to give 


71 Per Cent. MORE DOWNWARD LIGHT 
145 Per Cent. LONGER LIFE 
20 Per Cent. LESS CURRENT 











25 | Tipless Downward Light Lamps, 18c. 


MARK 


Agents Wanted in Unoccupied Territory 


Z\ \|DOWNWARD LIGHT ELECTRIC Co. 


UNION SQUARE (EAST) 
| NEW YORK 
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“Nature Smiles Through Sunbeams” 


ae 
SUNBEAM 


Tantalum Lamp 


ad 
40 Per Cent More For Use 
Light on Direct Current 
at Same Cost only 
od 


22 Candle-Power—44 Watts per Lamp—700 Hours’ Life 











Peculiarly desirable illumination is secured by using these Lamps 
with Holophane Pagoda Shades 











SUNBEAM INCANDESCENT LAMP COMPANY %% tcw'vorx 


DISTRIBUTING AGENTS: WESTERN ELECTRIC COMPANY 
New York :: Chicago :: Philadelphia :: St. Louis :: Pittsburg :: Kansas City 


Denver :: St. Paul :: San Francisco and Cincinnati 
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Gem Filament Lamp 





ILLES LRN OLR GE PEELING POLLARD LIE 


4 x 


— we = 


or 

=) 

= 
= 


i | 

a 

a | 

% The Sunbeam GEM Filament Lamp will give 25% more light at a cost 8% less for current than 
4 Cost of using 16 c. p. 314-Watt Carbon ena nea 1 nen aes 

pe life consumed 5.6 K. wae at ioe 2 $8.40 

: : e oe & Wow) mo -20 


Cost of 1 Lamp 20 

' $8.6u 
GEM Filament 20 c. p. 215-Watt saad 1 — aaa current con- 

sumed 5 K. Watts at “15c. < $7.50 

2 Lamps at 25c. each ‘ : a : : ; . ; P 7 e _ 50 

$8.00 





SUNBEAM INCANDESCENT LAMP COMPANY 4% icw’vorx 


| pistriputiInG AGENTS: WESTERN ELECTRIC COMPANY 


New York :: Chicago :: Philadelphia :: St. Louis :: Pittsburg :: Kansas City 


Carbon Filament Lamps. 
: Denver :: St. Paul :: San Francisco and Cincinnati 
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HCW ? 


Because this lamp will give 
35. per cent increase in 
light, at the same expense 
for current or a 35 per 
cent reduction in the light- 
ing bill for the same _ illu- 
mination. 








Write Us for Prices R 


The I 


HIGHEST POSSIBLE Brilliant :. 
COMMERCIAL 
EFFICIENCY Electric — L 


They're just as easy to 
replace as the ordinary in- 
candescent lamp, turn on 
and off instantly, and in all 
respects have the same 
simple characteristics of the 
ordinary lamp. Take but 
1.5 to 1.7 watts per Heffner 
candle-power. 

Made in voltages from 100 
to 130. 

Average life of 800 hours. 


Company | 


1134-1136 Chestnut 
Street 


CLEVELAND, O. N 


T 





SAZPerreAe 



















BE SURE 
YOU GET 






_ TANTALUM 
LAMPS 





BRILLIANT 











HORNBERGER TRANSFORMERS 
1891-1906 


The superiority of these Transformers is 
not a matter of discussion but an unassail- 
able fact. A trial will convince. Our prices 
are right. AsK for Bulletin E. a v7) @ 


Lafayette Electrical Mfg. Co. 


LAFAYETTE, IND., U. S. A. 



































September 8, 1906 


ELECTRICAL REVIEW 





3 





O 


b } 





It matters not what lamp you want — 


Tantalum Gem 
Tipped > Tipless 


if it’s la 





it’s the BEST. @ We want to prove it. 
@ Sample order will satisfy. 
BRILLIANT ELECTRIC CoO. 


1134 and 1136 Chestnut Street 
CLEVELAND, OHIO 































“HICH-DUTY” 


Iv VU 





ot ait 


Loree 


se. ae 


GENERAL STORAGE BATTERY CO. 


GENERAL OFFICES 


42 BROADWAY, NEW YORK 


Works: Boonton, N. J. 


4 fil wa cin Unis EK 
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A POINTER AS WELL 
AS A REMINDER 
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SEE PE ERIN Be MEEPS 
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“Do not overlook your Lamp Stock, but make up an order 
covering your Fall and Early Winter requirements” 




















COLUMBIA LAMPS GIVE MOST LIGHT, 
= ORCE Watt. eo a 


Red: Nes. a 
190. 


Jo THE COLUMBIA INCANDESCENT LAMP CO, 


2115-2117-2119 LOCUST STREET 


ST. LOUIS. 





GENTLEMEN: 
Please ship the following order of Columbia Incandescent Lamps: 





















































To see 
Via 

No. LAMPS. Cc. P. | BASE. VOLTAGE. WATTAGE. COLORS. | PRICE. Place your orders with us for 
eee: wis er ae Re eh NS Paaie # all Standard Lamps 
i! OL Mein ene madi at 
fot nit: — pica esbasirna cae a ‘atthe satan Ih opuacarresnashas Seaside cssamen anata Candelabra and Miniature Types 

OD: RO SE, Cees: ae, He) cite Street Series Lamps 
sont aaah say Or tae uaea seeine ae wees ade te Special Street Railway Lamps 


in blanks below: 


_— Economical Turn-Down Lamps 
sscacaineaatiaaaiiiaas Columbia Tantalum Lamps 

Remarks: Columbia GEM High C.-P. High-Efficiency Units 
Ss . | GEM Crystal Lamps (Meridian type) 


Masinitny 
MIniMiin=.. . 





VOLTAGE { POWER| 











Very respectfully, 
PROMPT SHIPMENTS AND COURTEOUS 


TREATMENT GUARANTEED 





N. B.—Order Columbia Lamps up to the MAXIMUM voltage at 
which they are to be operated. Columbia Lamps are not over rated for 
voltage. ‘— 


The Columbia Incandescent Lamp Co. 


(Established in 1889) 

















MAIN OFFICE AND FACTORY 


2115-17-19 Locust Street, St. Louis, Mo. 


BRANCH OFFICES 


New York . . . Taylor Building, 39-41 Cortlandt Street ween 
Philadelphia . . 1221 Real Estate Trust Building 
Chicago . . . . 264-270 Fifth Avenue 

Mempbis . . . 480 Randolph Building 

Mexico . . . . Monterey—Van Voorhis Hnos 
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Better Illumination 
Cheaper Illumination 


45 Watts 


Supplied to a Shelby ‘“ Useful 
Light”? lamp produces better 
illumination than 56 watts sup- 
plied to an old-fashioned lamp. 







Write for Booklet ‘‘ ILLUMINATION ’’—It’s FREE 


New York :: Chicago :: Philadelphia :: Boston THE SHELBY 
San Francisco :: Detroit 
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The Shelby Tantalum 


Consumes less current and costs 
less than any other form of lighting 
device of similar size and illuminat- 


ing value. 


Faets: 


EFFICIENCY—2 watts per horizontal C. P. 
CANDLE POWER -22 C. P. horizontal 
AVERAGE LIFE—700 hours on direct current 
VOLTAGES—100 to 130 or, in series, 200 to 
250, clear or frosted globes. Can be used with 
or without reflectors. 


ELECTRIC CO. seug‘on 


WRITE FOR PRICES 
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‘T HROUGH twenty-two years of constant progress can 
be traced the ceaseless pursuit of perfection to its cul- 
mination in the 


Sacha 


% Watt Lamp 





Le ae 
' Lif uy ad Hd my th HALL my My) 


Sant f 


As compared with the ordinary 3'%-watt lamp the new 
lamp saves 28% per cent in current. 
Or you get 40 per cent more light with the same power. 








Warren, Ohio 


Members Association Licensed Incandescent Lamp Manufacturers 
































Do You Wear 
The Lamp Trust Collar? 


We’re not in the lamp trust or combination and we are operating 
an entirely independent lamp factory for the manufacture of the 
highest grade incandescent lamps. And we are making for you 


A WIDE OPEN LAMP MARKET 


Through us you can get “Class A” lamps at “Class B’’ prices. 
We guarantee you against litigation for infringement of so-called 
patent rights. Write for further information. 


ST. MARYS INCANDESCENT LAMP C0. ; Prey 


..| PATENT \-44) 


“4 ai] PRoTECTION \:.. WY 


ST. MARYS, PENNA. 





WM. M. ROTHSCHILD, President and General Manager 
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FA PRESCRIPTION 


F FOR SICK LAMPS 
bee: ; 

Ne ae | 

Bact! 


Boston. Incandescent 
Lamp Co. 


DANVERS, MASS. 
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GEM TYPE METALLIZED FILAMENT HIGH CANDLE-POWER LAMP 


DIFFUSING OR CONCEN- 3 TOTAL WATTAGE 100, 
TRATED REFLECTORS a 125, 187 AND 250 


METALLIZED JM TOTAL WATTAGE 
FILAMENT 50 AND 100 
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UNEQUALED IN QUAL 


For Underground, Aerial, 
Submarine and Inside use 











Telephone, Telegraph 
and Fire Aiarm Cables 












NO BROKEN WIRES, NO SHORT CIR- 
CUITS, NO POOR SERVICE WHEN PAR- 
ANITE WIRES AND CABLES ARE USED 


INDIANA RUBBER & 
INSULATED WIRE CO. 


JONESBORO, IND., U.S. A. 
















40 


ELECTRICAL REVIEW 


OKONITE 


=INSULATED= 
WIRES : CABLES 


Test Them Electrically, 
Mechanically or Chem- 
ically—they will more 
than meet your ex- 








pectations. 


THE OKONITE COMPANY, Lid. 
253 Broadway, NEW YORK 
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OKONITE 


=INSULATED= 
WIRES: CABLES 


Maintain Their High 
Electrical Efficiency 
Indefinitely. They 
Improve With Age. 





THE OKONITE COMPANY, Ltd. 
253 Broadway, NEW YORK 
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| 
FOR HIGH VOLTAGES i": 
AND HEAVY STRAINS 


A Combination That Can’t Be Excelled , 
as 


Our strain insulators used in connection with pins POLE CONSTRUCTION 
made of extra heavy standard pipe are a positive 
means of preventing breakdowns. 
The pin is supported top and bottom, and the pull 
is transferred directly to the pole, and will stand from 
8,000 to 12,000 pounds, according to size of insulators. 
The mechanical efficiency of this construction makes onnane 
your line absolutely safe. 



































1 © 


























MULTIPLE 


Transmission men whose income comes over their transmission line should realize the importance of 
having lines of the most substantial construction. 

Where there is need of holding wires or cables under much greater mechanical strain than can be 
safely applied on one insulator, we havé designed them both in series and multiple, as illustrated by the 


diagrams. 
ENGINEERS WITH HIGH VOLTAGE INSULATOR TROUBLES WILL FIND HELP FROM 


The Locke Insulator Manufacturing Co. 


VICTOR, N. Y., U. S. A. 
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WHY DONT YOU USE 


‘4 On your guy strains 
You N eed On dead ends = 
On feeder turns 
Them | On lamp hoisting cables 


QUALITY MARK 


They are reliable, durable in all kinds of weather and do just exactly what we 
claim they will. | 
THE INSULATING COMPOUND 

Keystone Compound is tough, fire-proof, uninjured by dampness, and good 
without being expensive. 

THE MECHANICAL CONSTRUCTION 
The weight and general construction is better than those of any other strains 
with the result that Keystone Strains are much stronger and more durable. 


We absolutely guarantee every piece of Keystone Insulation for 
two years, both Electrically and Mechanically, and will renew any 
piece that fails in service during that period, except as against 
lightning. 

The above guarantee is almost unnecessary as we have never yet been called upon 
to replace a single piece of Keystone Insulation. 

We have all standard sizes and shapes in stock and can make any size or shape 
to order. 


ELEectrRic SERVICE SuPPLIES Co. 


Mayer G Englund Dept. Porter G Berg Dept. Garton-Daniels Dept. 
Philadelphia Chicago Keokuk 


‘*Supplies for Every Electric Service”’ 
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BECK FLAMING ARCS 


PRICE, $30.00 














3000 to 5000 «= 1 / SIMPLEST LAMP 
CANDLE-POWER Ye EVER BUILT 


Has No Regulating Mechanism Fully Guaranteed in Every Respect 
MADE FOR ALTERNATING OR DIRECT CURRENT 





Manufactured by 


BECK FLAMING LAMP CO. 


85 W. 15th Street, NEW YORK 


FACTORY, WEEHAWKEN, N. J. 














September 8, 1906 ELECTRICAL REVIEW 





THE ELECTRIC LIGHTING throughout 
an INDUSTRIAL PLANT can be done most 
efficiently ONLY with 


| COOPER HEWITT MERCURY VAPOR LAMPS 


Office, Drafting Room, Machine Shop, Carpenter Shop, Foundry, Store Room 
and Shipping Department : 


























PRING PLATFORM. 


MACHINE SHOP 





If you purchase your current from the Central Station If you have your own power plant 


| A Better Quality of Light. A Smaller Load. 
YOU WANT < Smaller Bills for Current. | YOU WANT, Maximum Amount 
| More Light. Minimum Cost of Maintenance 


Let us prove to you, as we have to others, that these 


WANTS are best filled by 


THE COOPER HEWITT LAMPS 


Write for the New Bulletin «« Economical Lighting of Industrial Plants ”’ 


COOPER HEWITT ELECTRIC CO., 220 West 29th St., NewYork 

















46 


ELECTRICAL REVIEW Vol. 49—No. 10 

















The Yale €9 Towne Electric Hoist 
is a power hoist in concen- 
trated form 






It is self-contained, requires no 
permanent structure, can be 
readily moved from place to 
place, can be operated by 
any one of ordinary intel- 
ligence, and is in conse- 
quence 


the most econ- 
omical hoisting 
device in use and 
the most elastic in 
application. 


Let us post you on its possibilities. 
We will be glad to send you our 
catalogue S. 


The Yale & Towne 


Manufacturing Co. 


9 Murray Street 
New York 


























September aa 1 906 


From the Pocket Piece of 
STEPHEN ALLEN, a former 
Mayor of New York City 


No. | 


‘KEEP GOOD COMPANY OR NONE” 
“NEVER BE IDLE” 


We believe in keeping good company. All expert elec- 
tricians should keep in touch with the best soldering 
material. 


THE ALLEN SOLDERING STICK 


is the electrician’s best friend. ‘‘A friend in need is a 
friend indeed.” The ALLEN has helped many a man 
out of a tough wiring proposition. Easy to apply, does 
quicker work and makes a permanent joint. 


“NEVER BE IDLE”’ 


The dealer who handles ALLEN SOLDERING STICKS 
will never be idle. He will have a constant demand for 
them. Everybody likes it because it’s the best—and the 
cheapest in the long run. If you are a dealer, send for a 
free sample. If you are a user, send us your dealer’s 
name and get a free sample. No name—no sample. 
Soldering Salts, Paste, Liquid Flux, Samson & Sun 
Soldering Sticks, Commutator Lubricant, etc. 


CUT THIS OUT AND KEEP IT 


L. B. ALLEN GO., Inc. 


1335 Columbia Avenue, CHICAGO 
New York Office, 97B Warren St. 


; : ELECTRICAL 



































MORE CURRENT 
MORE REVENU 


By introducing our new “EUREKA” 
SAD-IRON with the “Spring Cord 
Protector,” the greatest little device in 
the world for saving the wear and tear 
on the cord. Does away with all objec- 
tionable features. They are current sel- 
lers and their evident convenience will 
bring you new customers. If you are look- 
ing for more business write for our new 
selling plan—it may be to your interest. 


We announce that all orders received during August and 


September will be shipped promptly. 


W.J.BARR ELECTRIC MFG. CO. 


CLEVELAND, OHIO 






































REVIEW 


AMES G. BIDDLE, President 
> INECKE, Chief Engineer 


Catalogue 60 


Every user of electrical measuring instruments 
should have a copy of this catalogue, read it 
carefully, and keep it within easy reach for 
reference. 


It is new and comprehensive, describing in detail 
‘“ American” Switchboard Instruments, types 
1, 2 and 3, and ‘‘ American” Portable Instru- 
ments, types 4 and 5; also giving exact data for 
drilling boards, shunt dimensions and scale dia- 
grams. 

Much time and money has been spent in the pro- 
duction of this catalogue, for it was made after 
the same ideal as the instruments described in 
it—‘* How good, rather than how cheap.” 

It pays us to use the best printing, and it will pay 
you to use the best instruments—‘ American” 
—the kind that it is safe to buy, for they ‘‘ make 
good” in actual service. 

Catalogue 60 is free to those entitled to it, but 
the edition is limited, so if you really want a 
copy, write for it today. 

Address correspondence to 


JAMES G. BIDDLE 


GENERAL SALES AGENT 


1114 Chestnut St., Philadelphia, U. S. A. 
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ELECTRICITY. 


“PUBLISHED BY 


CLEVELA ND ARMATURE WORKS. 





Price $2.00 per copy 


This book will help a u in the study of electricity as no 

ne offer we make of refunding money 
if book is nt satisfactory upon examination is AN UNUSUAL 
ONE in connection with-the sale of a book. But we have no 
Your decision will be what 16.000 of others’ 
Money would not buy it if it could not be dupli- 
We could print testimonials by the hundreds. 
best to order and be your own judge of its merits. 


Chapter. 
I—Wiring. 


ing. 


tors. 


X V—Proper 


We operate the largest repair works in America. 
have any Armatures to rewind, Commutators to refill or Fields 
to repair get our prices. 


Cleveland Armature Works 
CLEVELAND, OHIO 


It is the 


TABLE OF SUBJECTS: 


[I1—Electric Batteries. 


[1 I—Magnetism. 

IV—The Magnetic Circuit. 

V—Magnetic Traction. 

VI—Magnetic Leakage. 

VII—Energy in Electric Circuit. 

VI1I—Calculation of Size of Wire for 
Magnetizing Coils. 

IX—Caleulation of E. 
Electric Machines. 

X—Counter E. 

XI—Hysteresis and Eddy Currents. 

XII—Armature Reaction. 

XIII—Sparking. 

XI V—Winding of Dynamos and Mo- 


Dynamos 
Excitation. 


Electric Plat- 


M. F.’s 


in 


n.2. 


Method of Connecting 
and Motors—Self- 


NOTICE 


XVI—Diseases of Dynamos and Mo- 
tors, their Symptoms and how 
to Cure Them. 

X VII—Are and Incandescent Lamps. 

XVITI—Measuring Instruments. 

XIX—Alternating Current. 

A Dictionary of over 1,500 Elec- 
trical Words, 
giving a brief meaning of all which 
are in common use. 


BOOK CONTAINS: 
287 Pages of Subject Matter. 
162 Pages Dictionary and Tables. 
427 Questions and Answers. 
95 Illustrations. 
20 Tables (all that’s required). 
Size 6 by 434 inches. 
Flexible Binding. 
Set in 8-Point Type—a good, reac 

able size. 


wisremraey 


Terms and Phrases. 


If you 
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ECK 


DYNAMO 4x0 
MOTOR WORKS 


Balleville, N. J. 







THE STAR 


TRADE MARK 





















SCREW ANCHOR 


With it get results without 
experimenting 


Ae Ne Hor 


d \e PATD APR. i,02 


WANTED 


Capable salesmen to carry side-line 
of Renewed Incandescent Lamps. 
.| Prices below Association, gvod 
commission, exclusive territory. 


Hill-Wright Electric Co. 
105-107 Reade Street, - New York City 














Used by the most prominent 





Telephone and Electrical 
Companies 


Send for samples and prices 
NG EXPANSION BOLT CO. 
j 
t 








G6 59 ELECTRIC 
EUREKA” jacxs 

all equipped with the patent 
‘“SPRING CORD PROTECTOR” 


Write for descriptive matter 


The W. J. Barr Electric Mfg. Co. 


CLEVELAND, OHIO 


147-9 Cedar St., New York 




















WINDOW REFLECTOR 


We are the largest manufacturers of Reflec- 
tors in the world and you cannot afford to 
be without our catalogue and prices 


WHEELER REFLECTOR Co. 


156 Pearl Street, Boston 


























THE WHITNEY 
H. W, (Hot Wire) TYPE 
INSTRUMENTS 


possess features of value found 
in no other meters of this class. 

Dead beat, correct on any fre- 
quency or wave form and on 
direct current, perfect tempera- 
ture compensation. Fuil de- 
scription in catalog, which will be sent on request. 


WHITNEY ELECTRICAL INSTRUMENT CO. 


MACHADO & ROLLER, General Seles Agents 
203 Broadway, New York Monadnock Building, Chicago 




















BELDEN MAGNET WIRE 


We can ship to-day the size of wire 
you need. Try us and see. We have in 
stock to-day 12,000 pounds finished wire, 
sizes 30 to 40, and a proportional amount 
in the heavier sizes. 

Buy your wire from the most complete 
stock in the West. We have it in our 
facto ry. 


BELDEN MANUFACTURING COMPANY 


194 MICHIGAN STREET, CHICAGO 












“GERMANIA” 


The Lamp That Makes The 


“Trust” Jealous! 


ALWAYS INDEPENDENT 
HIGH QUALITY FAIR PRICES 


Germania Lamps equal in close selection, maintenance 
of candle power, life and current consumption, 
any standard lamp made. 


Germania Electric Lamp Co. 
Essex Street, HARRISON, N. J. 





WAGON 
Pact h!” scaeett 
—~, AND CARS. 


FOR LIGHT AND HEAVY ee ae 


™ ELWELL-PARKER ELECTRIC CO. oi 


08 Se Oe - 





| Style B Suitehes Switchboard Work 


See Bulletin 
134 








W. S. HILL ELECTRIC!|CO., New Bedford, Mass. 




















M. W. DUNTON & CO., Providence, R. I. 
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PRODUCTS 
SF THE MOST COMPLETE LINE 


OF RAILWAY, ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE SUPPLIES 


- NOW ON THE MARKET 


WRITE FOR OUR LIST 


** COLUMBIA ” 


WE ALSO HAVE ON HAND, READY FOR SHIPMENT — « FLEXDUCT ’? — NOARK 
FUSE AND BLOCKS — FEMCO AND COLUMBIA INCANDESCENT LAMPS — G. I. AKC 
LAMPS — COLUMBIA DRY BATTERIES — SAMSON BATTERIES — BOSSERT 
BOXES AND SUPPLIES — H. & H. AND PERKIN’S SWITCHES. 


PROMPT WRITE US FOR SPECIAL ATTENTION 
ed 3 1199 ed CIVEN TO 
siasiiiicieiiatiins WHAT YOU WANT EXPORT TRADE 


ave 
T . 
* 
* 
f 
SF 
at 
zt 
RY 
oe if 
NS 
lly 


THE F.D. LAWRENCE ELECTRIC CO. 


219 WEST FOURTH ST. 
CINCINNATI OHIO 


My a | | 
; SS Ps ed Z i; 
‘ a —ap> > eee t BA f 
er ee a PRRCUIT AND INTERMITTENT ‘ 

| ~ AND CRATES "| i 

4 ‘ sf t 4 ‘ 
PAT iC ‘4 cf 7 i 
— . BATTERIES AND CELtS 
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Peerless Switch. 








The Talk of the Town-—The 
Despair of Our Competitors— 
The Marshall Peerless Switch 
100,000 in Stock To-day (Can’t 
Say What It Will Be To-mor- 
row)—Sample by Mail to Trade 
—Prices, Well, That’s It Ex- 
actly—Suggestion, Order Early 
and Often. 


Marshall Electric Mig. Co. 


301 Congress St., Boston, Mass. 
227 Fulton St., New York, N. Y. 
169 Adams St., Chicago, Il. 








Peerless Switch. 











system — initial expense, 


tions read 








LOOK AHEAD 


The engineer, contractor, electrician and business 
man who carefully considers every detail of his = 
elimination of future 
trouble, maintenance charges, good service—always insists that specifica- 


Central Electric Company, 


CENERAL WESTERN ACENTS 
264-266 -268-270 FIFTH AVENUE,‘ 


Sg 


‘TRADE MARK 
REG. U.S. PATENT OFFICE. 








Okonite Wires and Cables 


He knows from his own experience and that of others that it is cheaper 


in the end to uze OKONITE rather than be subjected to the expense 
of making repairs and rewiring. OKONITE is endorsed by leading elec- 


trical authorities everywhere as 


THE STANDARD FOR RUBBER INSULATION 





CHICACO 
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Branch Office: 





p Water, 
] Columbia. 


—S= PAIR 
_ _McCORMICK 
TURBINES 


) 

\ 1400 H.-P., 400 R. P. M., 160 feet head, driv- 
, ing generator in power plant of the Cascade 
Power and Light Company, 
Write for Catalogue if interested 


WE DESIGN AND BUILD TURBINES TO MEET REQUIREMENTS 


S. MORCAN SMITH CO., YORK, PA., U.S. A. 


176 Federal Street, BOSTON, MASS. 






5 UN’ 
eA ROAD ad 


British 
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Kittield, Edward H.............. 85 New England Engineering CO... 289 
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Knowles & Broadnax............ 85 ee ai Aaeag* i See Pr 
New Process Raw Hide Co....... 2 
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tto Gas Engine Works......... 81 
Machado & Roller............... 49 
Macon-Evans Varnish Co........ 74 
Manhattan Electrical Supply Co.. 94 Paiste Co., H. T.................. 74 
Marine Engine & Machine Co.... 81 Partrick Carter & Wilkins Co. . 6 
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MICHIGAN 


KELLOGG ™cHean CEDAR POLES 


QUALITY AND PROMPT SHIPMENTS-—Wholesale only 
Shipments by Rail or Car Ferry Write us for Delivered Prices 








Send for Pole Booklet giving Cedar Pole S ecifications and other 
useful data. Ask for ‘* Booklet 3-E.’ 


KELLOGG SWITCHBOARD & SUP*LY COMPANY, - - Chicago, Ill. 








WHEN ANSWERING ADVERTISERS PLEASE MENTION THIS PAPER. 








Bracket or Fixture WEATHERPROOF SOCKET 
with REMOVABLE CAP 


CEMEVT FILLEO 


The cap is heavy stamped brass with extra strong bushing and 
is Polished and Lacquered. These sockets are fitted with rubber- 
covered wires, 9 inches long, longer wires to order. e 


Prices and Samples to the Trade 


H. FREEMAN ELECTRIC CoO. 


100 Hamilton Avenue, TP ENTON, N. Jd. 

















THE BRADY MAST ARMS 


T. H. BRADY, New Britain, Conn., U. 8. A. 
MANUFACTURER OF 
Mast Arms, Pole and Swing- 
ing Hoods,House Brackets 
and other specialties for 
construction work 
Catalogue and Prices Furnished on Applicst!o 


CHICAGO-STI 
KANSAS CITY 


AND POINTS BEYOND 





CHICAGO, ILLINOIS. 











GREEN FUEL ECONOMIZER COMPANY 


Sole builders of the Green Fuel Economizer in the United States. Also 
Fans, Blowers and Exhausters, Steam Heating Coils and the Green Air 
Heater. Heating and Ventilating p binned Send for Book “ER” on 
Fuel Economy and Fan Catalog. 


GREEN FUEL ECONOMIZER CO. MATTEAWAN, N. Y. 














OF OTE VEUMAN YD 


COMMUTATORS-NOTHINC ELSE 


THE HOMER COMMUTATOR CO, 
CLEVELAND, O., U.S. A. 


First Impressions 


are often determinative 
a well-made 


Switcboard 


invariably attracts 
favorable attention 


We make them 


using best of material and 
workmanship. 
Underwriters’ approval is 
assured ‘in advance. 


Grady 
Switchboards 


and 


Panel Boards 


are 


Best in Quality Lowest in Price 
Prompt in Delivery 


When you want one, write for information 


Ss. S. GRADY CoO. 


CAMBRIDGE, MASS. 
























GEO. J CHAR LTON, eoman ag Aen 
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WRITE FOR 
COUPLE BULLETIN 


CHICAG®? OFFICE 
OLD COLONY B'LD’G 





BUFFALO, N. Y. 


STORAGE BATTERIES 


FOR TELEPHONE WORK 


National Battery Company 


ELECTRIC STORAGE BATTERIES 


GENERAL OFFICES 


NEW YORK OFFICE 
1753 BROAOWAY 
















THE EMERSON ELECTRIC MFG. CO., 


EASTERN OFFICE AND WAREHOUSE, 136 LIBERTY ST., NEW YORK CITY 


SMA LI MOTORS 


For Alternating Current 1/40 to 1/2 H.-P. 
Direct Current up to 2 1/2 H.-P. 


WRITE FOR BULLETINS 







The Original American : : : 
Watchman’s Time Detector Co. 













2069 EAST FOURTH ST. 
CLEVELAND - - - 


Manufacturers of the Cleveland 
Magneto American Watchman’s 


Time Detector and Electrical 








Specialties 


OHIO 


















C. A. KELLER, Gen. Mgr. and Treasurer 


ADDRESS ALL COMMUNICATIONS TO 





ST. LOUIS, MO. 

















Battery Brand 


SAL AMMONIAC 
BLUESTONE 


CHLORIDE OF ZINC 
Fused and Granular 


The Roessler & Hasslacher Chemical Company 


100 William Street, New York 











“THE. 





STANDARD” 


MOTORS-DYNAMOS=FANS: 


ARE WELUt MADE AND YOULL LIKE THEM 
FOR ALL DIRECT CURRENT CIRCUITS 


THE ROBBINS & MYERS CO. 


SPRINGFIELD, OHIO. 





















P 
Phillips Insulated Wire Co. ...... 


Phosphor-Bronze Smelting Co.... 92 St. Marys Incandescent Lamp 
Pignolet, Louis M.sevseees esses a eeeeiinas 
latt tron Works! O60... ....... 202%. 
Polytechnic Mie tet of Brooklyn, 92 Samson Cordage legacies 
Prentiss Clock Improvement Co.. 94 Sangamo Electric Co........ .... 
Prometheus Electric Co.......... 93 Sarco Co.........-.--..ee eee eee 
Q Sawyer-Man Electric Co .. . ... 
Queen & Co.; Ines 35. wcceve ce va Schneider & Co., €. O............ 
MenGtt. Wee Peso coc dsewesiewewes 
: R Schwerdtle Stamp Co............ 
Rail Joint Company.............. 100 Sears, Henry D...............00. 
Reed Electrical Cordage Co....... Shelby Electric Co... ......... 44 
Reeds Warren Bs. osc. <seseceo ax 85 Shepherd Enginecring Co........ 


Robbins & Myers Co 
Robertson & Sons, James L 


Rock Island Battery Co 


Roebling’s Sons Co., John A. 


Roessler Hasslacher Chemical Co. 53 gtandard Chemical Co............ 
.... 92 Standard Electrical Mfg. Co...... 
(Continued on page 58.) 


Rose Polytechnic Institute... 





Ao ed 
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-- 53,94 Simplex Electrical Co 
ere 79 Simplex Electric Heating Co 
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Ltd. 81 Smith Company, S. Morgan...... 
nares 95 Southern Mills: «<<... 255. cc000s'00i0 
12 Splitdorf Laboratory...... ...... 


Sprazue Electric Co.......... 


Ss 
112 Safety Insulated Wire & Cable Co.. 


Ss 

Standard Paint Co.... ......<.... 

Standard Underground Cable Co.. 1 
Standard Varnish Works.......... 74 
Stanley-G. I. Electric Mfg. Co ... 97 
Stanley & Patterson............. 92 
Stainton, Ee Hag w s<00+6506.0 85 
Star Expansion Rolt Co ......... 49 
Steel City Electric Co............ 95 


Sterling Electrical Mfg. Co.. .... 
Stirling Consolidated Boiler Co... 84 
Stow Manufacturing Co.......... 100 
Stromberg-Carlson Telephone 


MMO. aw cucuegsssecueveaanas 
Stuart-Howland Co.... ........ 
Sunbeam Incandescent Lamp Co.28,29 

T 
Technical Press Association...... 190 
Townsend, Fitzhugh ............ 85 
Tray Plate Battery Co........... 96 
Triumph Electric Co........... .. 104 
Trumbull Electric Mfg.Co.... .. 2 
Vv 
Valentine Electric Sign Co........ 56 
Van Nostrand Company, D. ..... 90 


Ww 

Wagner Electric Mfg. Cu........ 105 
NOMEN Shs ocara cone waned aeeete! 49, 79 
War Department. ...............: 
Waterbury & Company.......... 112 
Watertown Engine Co........... 81 
Wesco Supply Co................ 3 
Western Electric Co.............. 108 
Westinghouse Electric & Manu- 

facturing Co........... 11, 110, 111 
Westinghouse Machine Co........ 111 
Weston Electrical Instrument Co.. 74 
Wheeler Reflector Co............. . 49 
White Cou: J.@............. Gee 
Whitney Electrical Inst. Co...... 49 
Willard Storage Battery Co....... 92 
Wnt Bigctnte C056 .2 si ccesecenas 54 
Woodward Governor Co........ . 52 
Yale & Towne Mfg. Co...... ... 46 

Y 

Yost Electric Mfg. Co............ 107 











SAMSON TURBINE 











removed. 
alignment. 


The bolt on which the gates on our SAMSON TUR- 
BINES oscillate cannot move a fraction of an inch 
unless the PATENTED LOCK NUT on top is 
This prevents the gate from getting out of 








JAMES LEFFEL & Co., Springfield, Ohie, U. S. A, 






No. 309 Lagonda Street 
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H & M Moulding Branch Blocks 


Are Approved by the Underwriters’ National Electric 
Association for both Moulding and Cleat Work 


WHEN A PLUMBER OR STEAM-FITTER HAS OCCASION TO RUN A 
BRANCH LINE FROM THE MAIN HE GENERALLY USES A FITTING 
KNOWN AS A TEE—YOU PROBABLY ARE “WISE” TO THIS. WELL, 
H & M BRANCH BLOCKS ARE “ ELECTRICIANS’ TEES.” THEY ARE 
THE FITTINGS WE WANT YOU TO GET “WISE” ON. 


Doesn’t it appeal to you as a 
pretty good method of making 
branches ? Why not have suitable 
fittings for your wiremen to work 
with ? All you need is an assort- 
ment of the six different styles. 
We make a block for every form of 
branch. The cut herewith illus- 
trates our No. 902 two-wire main 
to double two-wire branch. They 
do away with all of the objectiona- 
ble features of the old method, 
and make a safer, cheaper, and 
more up-to-date method of making 
branches. - 


YOUR JOBBER OUGHT TO KNOW 
If he doesn’t, we do—get 
“wise’’ at once 


THE ELM CITY ENGINEERING COMPANY 


61-65 Orange Street, NEW HAVEN, CONN. 














The Hart Mig. Company 


Hartford, Conn. 


New York 
Toronto, Ont. 


I 





Send for Catalogue 


Boston Chicago 
Denver San Francisco 
London, England 


“DIAMOND H” 


ROTARY FLUSH SWITCHES 


‘Diamond H” Rotary or Turn Handle Switches 
are of the same high-grade construction as the 
Push Button Switches. 

The insulation is sheet mica, 


The parts of the mechanism 
most subjected to wear, are 
made of hardened and tempered 
steel. 

The contacts are of the kouife 


switch form, and are suiticiently 
flexible to insure good contact 


with the switch 
plates, which 
are loosely carri- 
ed by the switch 
mechanism. 
= 




















BANK OF TEN 


CHARGING RHEOSTATS 


FOR GARAGE 


VERY COMPACT - - TAKES UP MINIMUM SPACE 














Edgewise type. Switch heads have 15 steps. Ample capacity. 
Resistance heavy and solidly constructed. Entire rheostat built 
to stand abuse. For 125-volt circuits up to 100 amperes. 


SEND FOR PARTICULARS 


WIRT ELECTRIC COMPANY, INC. 


NEW YORK PHILADELPHIA CHICAGO ¢ 




















SEP TEMBER 





IN THE 





ADIRONDACKS 





No finer place can be found than the Adi- 
rondacks in September. 

The air is cool and bracing, the scenery 
beautiful and the sense of perfect rest that comes 
with the night is delightful. 

This wonderful region is reached from all 
directions by the 


‘* America’s Greatest Railroad ’’ 


For a copy of ‘‘ The Adirondack Mountains and How 
to Reach Them,” send a two-cent stamp to George H. 
Daniels, Manager General Advertising Department, Grand 
Central Station, New York. 


Passenger Traffic Manager, 





C. ¥. DALY, 


NEW YORK. 
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Chlorise Hecumulator 
IN HEAVY ELECTRIC RAILROAD SERVICE 


The New York Central & Hudson River 
Railroad 


System Described in this Issue 


Eight batteries having an aggregate momentary capacity of 45,000 
KX. W. in sub-station work. 


The New York, Pennsylvania & Long 
Island Railroad 


One battery at Hammel’s sub-station having a capacity at one hour 
rate of 2,100 k. W. | 


The Baltimore & Ohio Railroad 


Two batteries in the tunnel service having an aggregate capacity at 
one hour rate of 1,560 K. W. 


The Sao Paulo Tramway, Light and 
Power Company 


One battery having a 1 capacity at one hour rate of 1,296 k. W. 


lacie aamemaae ccna PA. 


THE ELECTRIC STORAGE BATTERY C0. 




















To the Central 
Station Manager 


We want to cooperate 
with you in selling Elec- 
tric Current—by selling 
ELECTRIC SIGNS. 

If we can sell them in 
your city it will be mutual- 
We are will- 
ing to do our part of the 


ly profitable. 


work, in furnishing you 
with circulars and free 
samples of our product. 
You can mail the circu- 
lars with your monthly 
bills without any expense. 

We will also prepare de- 
signs for any special work 
you may have in prospect. 
and will help you in every 
way to secure this busi- 
ness. 

Many Electric Light 
Companies are furnishing 
free ELEcTric Signs to 
their customers, on con- 
tracts in which the cus- 
tomer agrees to burn the 
sign for a stipulated time: 
others have an installment 
proposition to offer, by 
which the customer pays a 
fixed sum per month, until 
the sign is paid for. 

You could probably do 
a large business in this 
line by purchasing the 
separate letters from us, in 
whatever size you require, 
and have them mounted 
and connected by your 
local electricians. 

Don’t you think it will 
pay you to organize an 
Evecrric Stan depart- 
ment and get some of this 
remunerative business ? 

Let us hear from you. 

VALENTINE ELECTRIC 

SIGN COMPANY, 
Atlantic City, N. J. 
P. S.—It may be of inter- 
est to you to know that 
we Rent Electric Let- 
ters and 
well as sell them. 


Designs, as 
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STANDARD OF QU 
PAR-~EXCELLEN 








One Ball 


A 
| is all you need to 
| adjust your drop 
re i lights instantly. 
The Friction Ball 
does it. 


Michigan Street, 
Valparaiso, Ind. 
New York Office, 


ae se] 203 Broadwa 
4) 3 y 





i Crescent Co. 


Discounts 
in Quantities 


Innovate A at 35c. each 
No, 8” Bic. 








ELECTRIC CONDENSERS 


WM. MARSHALL, Manufacturer 


Standards a Specialty 


709 Lexington Ave., New York 














ELECTRIC 
HEATING 
AP-PARATUS 


OF EVERY DESCRIPTION 
“UNIT” 
ENAMEL 
RHEOSTATS 


h 
OK 
ii db 


The Simplex E,lec- 
tric Heating Company 
CAMBRIDGEPORT, MASS. 








oe 


——. 


CLASSIFIED INDEX—(Continued from page 53) 


ADJUSTERS 
Morse, Frank W. 


Atr-CoMPRESSORS 
Allis-Chalmers Co. 
Emerson Electric Mfg. Co 
National Electric Co. 
Platt Iron Works Co. 


ALARMS, BURGLAR 
Partrick, Carter & Wilkins Co. 


ALARMS, HIGH AND Low 
Partrick, Carter & Wilkins Co. 


ALARMS, FIRE 
Partrick, Carter & Wilkins Co. 


ALTERNATORS 
Allis-Chalmers Co. 
Crocker-W heeler Co. 
Fort Wayne Electric Works 
General Electric Co. 
National Electric Co. 
Wesco Supply Co. 
Western Electric Co. 


Westinghouse Electric & Mfg. Co. 


ANcHORS, GuY 
Doubleday-Hill Electric Co. 


ANNUNCIATORS 
Doubleday-Hill Electric Co. 
Partrick, Carter & Wilkins 
Stanley & Patterson 
W. R. Ostrander & Co. 
Wesco Supply Co. 

Western Electric Co. 


ARCHITECTURAL ENGINEERS 
Dodge & Day 


ATTACHMENT PLuGs 
Hubbell, Harvey 


BATTERIES, PRIMARY 
Bunnell & Co., J. H. 
Burnley Battery & Mfg. Co. 
Doubleday-Hill Electric Co. 
Eastern Carbon Works 
Edison Mfg. Co. 
Electric Motor & Equipment Co. 
French Battery Co. 
Gordon Battery Co. 
Lawrence Electric Co., F. D. 
Leclanche Battery Co. 
Manhattan Electrical Supply Co. 
Rock Island Battery Co. 
Wesco Supply Co. 


BATTERIES, STORAGE 
American Battery Co. 
Doubleday-Hill Electric Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storage Battery 
National Battery Co. 
Willard Storage Battery Co. 


BELLS 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 2 
Partrick, Carter ’& Wilkins Co. 
Wesco Supply Co. 


BELT DRESSING 
Dixon Crucible Co., Joseph 


BLOWERS 
Emerson Electric Mfg. Co. 
Green Fuel Economizer Co. 


BoILERS 
Babcock & Wilcox Co., The 
Morgan Smith Co., S. 
Platt Iron Works Co. 
Stirling Consolidated Boiler Co. 
Westinghouse, Church, Kerr & Co 


Bouts, EXPANSION AND TOGGLE 
Star Expansion Bolt Co. 


Books, TECHNICAL 
Electrical Review Pub. Co. 
Van Nostrand Co., D. 


BoosTERS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
National Electric Co. 
Western Electric Co. 


BRIDGES 
American Bridge Co. 


BRIDLE RINGS 
Barron & Co., Jas. S. 


(Continued on page 57) 





BrusHEs, DyNAMO 
Eastern Carbon Works 


BRUsHES, DYNAMO 
Holmes Fibre Graphite Co. 
Wirt Electric Co. 


BusHINGS 
Bossert Electric Construction Co. 
Steel City Electric Co. 


CaBLE HANGERS 
Barron & Co., Jas. S. 
Standard Underground Cable Co. 
Steel City Electric Co. 


CABLE MACHINERY 
Aiton Machine Co. 


CABLING MACHINES 
New England Butt Co. 


CaPs FOR PIPES 
Gillette, Vibber & Co. 


Car Heaters, ELECTRIC 
Simplex Electric Heating Co. 


CARBONS 
Eastern Carbon Works 
National Carbon Co. 
Reisinger, Hugo 


CASTINGS 
National Electric Co. 
New England Butt Co. 
Phosphor-Bronze Smelting Co., [.id. 


CATALOGUES 
W. F. Leggett 


CHAINS, FOR SUSPENDING ARC Lamps 
Oneida Community, Ltd. 


Crrcuit-BREAKERS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Work: 
General Electric Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


CLEANERS, INCANDESCENT LAMPS 
Morse, Frank W 


CLEATS 
Blake Signal & Mfg. Co. 


CLIMBERS 

Klein & Sons, Mathias 
CLUSTERS 

Hubbell, Harvey 

LP: Frink 
CoaL-HANDLING MACHINERY 

Jeffrey Mfg. Co., The 
Coat Minrina MACHINERY 

Allis-Chalmers Co. 

General Electric Co. 

Jeffrey Mfg. Co., The 

Westinghouse Electric & Mfg. Co. 
Corrs, INDUCTION 

W. R. Ostrander & Co. 
COMMUTATORS 

Homer Commutator Co, 
CoMMUTATOR LUBRICANT 

Allen & Co, L. B 

Atlantic Mfg. Co. 

Dixon Crucible Co., Jos. 


CONDENSERS, ELECTRIC 
Marshall, William 


CoNDENSERS, STEAM 
Allis-Chalmers Co. 
Platt Iron Works Co. 


ConDvUITS 
American Circular Loom Co. 
American Conduit Co. 
American Vitrified Conduit Co. 
Camp Co., H. 
Doubleday-Hil Electric Co. 
Gest, G. M 
National Conduit & Cable Co. 
Osburn Flexible Conduit Co. 
Sprague Electric Co. 
Conpuit Rops 
Barron & Co., Jas. 8. 
Doubleday-Hill Electric Co. 
Conpuit Toors 
Steel City Electric Co. 
ConpuIT REAMERS 
Steel City Electric Co. 
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desired style. 


ELECTRICAL REVIEW 


of wiring old buildings by reducing the time 
and labor required to install: flush switches. 
The new H. & H. WALL CASE obviates the 
need for making openings of exact size or 
shape, as the switches are provided with plates 
which completely cover the wall opening. 


H. & H. WALL CASES are made in gangs— 


horizontal, vertical or tandem, or any other 


Write for prices and catalogue showing full line of H. & H. 
SWITCHES. You'll be sure to find just what you want. 











PS 


ART 4No HEGEMAN 


92 Union Place, Cee HARTFORD, CONN. 






























CoNSTRUCTION 
New England Engineering Co. 
White & Co., J. G. 
CoNSTRUCTION SUPPLIES 
Barron & Co., Jas. S. 


Brady, T. H 
CONTROLLERS 
) Allis Chalmers Co. 
| Bullock Electric Mfg. Co. { 


Crocker- Wheeler Co 
Cutler-Hammer Mfg. Co. 
Electric Controller & Supply Co. 
Simplex Electric Heating Co. 
Wirt Electric Co. 
CorD ADJUSTERS 
Crescent Co. 
Corp AND RopE 
Ajax Line Material Co. 
Reed Electrical Cordage Co. 
Samson Cordage Works 
CRANE MoToRs 
Western Electric Co. 
Cross-A. uM, BRACKETS, Pins, TIES, 
CLiveers, Ere, 
Centr! Electric Co. 
Doubieday-Hill Electric Co. 
Klein & Son, Mathias 
CuRREN? Taps 
Hubbell, Harvey 
DIMMEKs 
Cutler-Hammer Mfg. Co. 
Wirt Electric Co. 
Direct Motor DRIVE FOR PLANERS 
The Electric Controller & Supply Co. 


DryING MACHINERY 
Aiton Machine Co. 
Devine Co., J. P 
Dynamos AnD Motors 
§ Allis-Chalmers Co. 
(Bullock Electric Mfg. Co. f 
American Engine Co. 





CLASSIFIED INDEX—(Continued from puge 56) 


DyNAMOS AND MOTORS 


Burke Electric Co. 

C. & C. Electric Co. 

Central Electric Co. 

Century Electric Co. 
Crocker- Wheeler Co. 

Diehl Mfg. Co. 
Doubleday-Hill Electric Co. 
Eck Dynamo & Motor Works 
Electro Dynamic Co. 
Elwell-Parker Electric Co. 


Emerson Electric Manufacturing Co. 


Fort Wayne Electric Works 
General Electric Co. 

Jeffrey Mfg. Co. 

National Brake & Electric Co. 
New England Motor Co. 
Novelty Electric Co. 

Robbins & Myers Co. 

Sprague Electric Co. 
Stanley-G. I. Electric Mfg. Co. 
Stow Mfg. Co. 

Triumph Electric Co. 

Wagner Electric Mfg. Cu. 
Wesco Supply Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co 


ELEctric Arc WELDERS 


The Electric Controller & Supply Co. 


ELECTRIC COOKING APPARATUS 
Doubleday-Hill Electric Co. 
Simplex Electric Heating Co. 

ELECTRICAL DECORATIONS 
Doubleday-Hill Electric Co 
Electric Motor & Equipment Co. 

E.LectTrRic DRILLS, _ 

Chicago Pneumatic Tool Co. 

ELECTRIC LIGHTERS 
Stanley & Patterson 

ELEcTRIC LOCOMOTIVES 
General Electric Co. 

Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co. 

ELEcTRIC SOLDERING [IRONS 
American Electrical Heater Co. 
Simplex Electrical Co. 


(Continued on page 69) 


ELECTRICAL SUPPLIES 


Barron & Co., Jas. 8. 

Bates, Putnam A. 

Central Electric Co. 
Chase-Shawmut Co. 
Doubleday-Hill Electric Co. 
Electric Service Supplies Co. 
Electric Motor & Equipment Co. 
General Electric Co. 

Lawrence Electric Co., F. D. 
Manhattan Electrical Supply Co 
Novelty Electric Co. 

Paiste Co., H. T. 

Partrick, Carter & Wilkins. 
Sarco Co. 

Stanley & Patterson 

Wesco Supply Co. 

Western Electric Co. 

Weston Electrical Instrument Co. 


ELECTROMAGNETS 
Devine Co., J. P. 
Splitdorf Laboratories 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELEVATING AND CONVEYING MACHIN- 


ERY 
Jeffrey Mfg. Co. 


ENGINES, GAS AND OIL 
Allis-Chalmers Co. 
American Diesel Engine Co. 
Olds Gas Power Co. 

Otto Gas Engine Works 
Shepherd Engineering Co. 
Watertown Engine Co. 
Westinghouse Machine Co. 


ENGINES, STEAM 


Allis-Chalmers Co. 

American Engine Co. 

Ball Engine Co. 

Buckeye Engine Co. 

Rochester Machine Tool Works 
Westinghouse Machine Co. 


ENGINEERS AND CONTRACTORS 

Ahim, C. E. F. 
Arnold Co., The 
Barstow, W. S. 
Bates, Putnam A. 
Bradley & Sons, Chas. 8. 
Byllesby & Co., H. M. 
Carichoff, E. R. 
Clement, Edward E. 
Corson, Wm. R. C. 
Darlington, F. W. 
Dodge & Day 
Fergus & Co., W. L. 
Foster, Horatio A. 
Hallberg, J. H. 
Hanchett, George T. 
Humphrey, Henry H. 
Iron City Engineering Co. 
Kelly Engineering Co., John F. 
Kitfield, Edward H. 
Knowles & Broadnax 
Ae Lamar 

ershon, Ralph D. 
New England Engineering Co 
Reed, Warren B. 
Schott, W. H. 
Stanton, Le Roy W. 
Townsend, Fitzhugh 
White & Co., J. G. 


FANS AND Fan Motors 


Central Electric Co. 

Century Electric Co. 

Dayton Fan & Motor Co. 

Diehl Mfg. Co. 

Doubleday-Hill Electric Co. 
Electric Motor & Equipment Co. 
Emerson Electric Manufacturing Co. 
Fort Wayne Electric Works 
General Electric Co. 

Green Fuel Economizer Co. 
Hunter Fan & Motor Co. 

Robbins & Myers Co. 

Sprague Electric Co. 

Stanley & Patterson 

Wesco Supply Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
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Advertising Service 
in the LLeetrical Review 


W\EEANS getting before the “cream” of the electrical 
industries—the officers, superintendents, engineers and 


fi purchasing agents of central stations and isolated elec- 
= SUNT Sits, 
CFF ios i) ies . é: e si - - 
Sa tric light plants; street, interurban and electrified stcam 


roads; telephone exchanges, electrical supply houses and jobbers and 
electrical engineers. 

@. The Execrricat Review is the only strong electrical 
publication which is published entirely independent of 
other technical journals. 

@ For this reason the Evrcrricat Review is the only publication 
through which an advertiser may entirely cover the active, agercssive, 
thinking men in all the electrical and engineering pursuits. 
@. Its rates for space are as low as is consistent with the service. 

@, Its enlarged form (as inaugurated in this number), and its augmented 
organization in all departments, means a still further enhancement in the 
value of its service for the coming season. We ask advertisers to con- 


sider the relative value of the ELecrricaL REVIEW. 





Electrical Review New York 


CHICAGO BOSTON LONDON 
Manhattan Building 10 Post Office Square 42 Old Broad St., E. C. 
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It makes the HUBBELL SHADE hang sstraight 
and makes any other shade fitted with a HUBBELL 
SHADE HOLDER do likewise. Guard is attached to 
the socket shell so rigidly, not depending on bulb for sup- 
port, that it is a true and positive protection to the lamp. 


Another point :—You cannot attach these goods to the socket crooked; there is only 
one way they will go on and that is the right way. It is done quickly, too, and no matter 
how much abuse they may receive they will stay put; at the same time, when necessary, 
they can be as quickly taken off as they were put on. 

Note:—When you use the HUBBELL SHADES, SHADE HOLDERS and 
GUARDS you eliminate that bending and twisting to straighten up for final inspec- 
tion. They fit all standard sockets and only cost a little more than the other kind with 
a cheap shade holder. 


HARVEY HUBBELL, Inc. main office and Factory, Bridgeport, Conn. 


NEW YORK CHICAGO SAN. FRANCISCO 
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NATIONAL 


THE NATIONAL BRAKE AND ELECTRIC COMPANY, as announced 
to the trade on May |, 1906, acquired by purchase, the plant and other 
assets of the National Electric Company, and its predecessor the 
Christensen Engineering Company. 

The apparatus manufactured and sold by its predecessors, who were 
the pioneers in the development and manufacture of motor-driven air 
compressors and apparatus in the adaption of air brakes for electric 
traction service, has not been changed to any extent from the time it was 
developed, owing to existing conditions and a desire to keep the apparatus 
standard. 

THE NATIONAL BRAKE AND ELECTRIC COMPANY fully realized 
that important improvements were necessary and additional apparaius 
was required to meet the more exacting demands of the present day. 
Immediately after its organization the Company investigated the sugges- 
tions and criticisms made by leading operating railway men and engineers. 
Aided by the experience of its employees, gained by being in constant touch 
with the air brake situation, it has now completely developed up-to-date 
motor-driven air compressors, engineers’ valves, pneumatic governors, 
emergency valves and other apparatus required in the use of straight air 
brake apparatus, and the Company feels that its new apparatus is far 
in advance of any similar apparatus manufactured to-day. It is inter- 
esting to note the demand for such modern design as evidenced by the 
reception of the new ‘“ National’’ apparatus by some of the leading 
electric railway officials in the country in the form of substantial orders 
placed within thirty days after it has been put on the market. 

A personal inspection of the Company’s new line of air brake appa- 
ratus as displayed at the Columbus Convention is invited, or bulletin 
describing new apparatus will be sent on request. 
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Very truly yours, 


NATIONAL BRAKE AND ELECTRIC COMPANY 


AIR BRAKE 
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NATIONAL 


LATEST 
Improved Air Compressor 










Bulletin No. 370 for Complete Description 


NEW NATIONAL 


NATIONAL BRAKE & ELECTRIC v0. 
MILWAUKEE, WISCONSIN. 


AIR BRAKE 
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Recently Improved 


The Universal Electric Light Holder 


YY hits 








WE MANUFACTURE 


A Full Line of Adjustable 
Fixtures and Portables 
for Complete Office and 
Factory Equipment. 


LIBERAL DISCOUNTS TO 
THE TRADE 


WRITE FOR CIRCULARS 
AND PRICES 


More Satisfactory Than Ever 








For Shops and 
Drafting Rooms 








Patent applied for. 


Any Length for Wall | 
or Ceiling 


Lowest Priced Adjustable Fixture on 
the Market 


Stays Any Position Without Adjustment 


Saves Workmen’s Time 
Increases Efficiency of Shop 
Saves Lamp Breakage 


No Electrician or Change of Wiring 
Required to Install 


SEND FOR TRIAL SAMPLE 





Shops of The Geo. N. Pierce Automobile Co., Buffalo, Equipped 
* Throughout with our Universal Holders 


GAIL-WEBB MANUFACTURING CO. 


BUFFALO, N. Y. 
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P and S Sockets have won first 
prize every time in comparative tests. 


On any voltage up to 250 volts 
or any amperages up to 3 amperes 


—direct or alternating current—P and S have proven best. 


Write for testimonials and facts that prove. 


Pass & SEYMOUR, Inc. 


No. 54 BOYD AVENUE 


SOLVAY, N. Y. 


Sales Offices: New York, Chicago, San Francisco 








J. G WHITE & COMPANY 


INCORPORATED 


ENCINEERS—CONTRACTORS 


43-49 EXCHANCE PLACE 
41-43 WALL SYREET 


ENCINEERING DEPARTMENT 
Reports made on Electric Railways, Electric Light and 
Power Properties, Steam Railways, etc., etc., for Trust 
Companies, Bankers and Investors. Separate Mechauical, 
Electrical, Civil and Hydraulic Engineering Departments. 
Acts as Consulting or Supervising Engineers for work 
embraced in any of its departments. 
OPERATING DEPARTMENT 
Electric Railways, Electric Light and Power Plants, 
Gas Works. Water Works, etc., operated. 


LONDON CORRESPONDENTS 


J, G. WHITE & COMPANY, ito. 


9 Cloak Lane, Cannon Street, 
London, E. C. 


| NEW YORK, N. Y. 


CONSTRUCTION DEPARTMENT 

Electric Railways, Electric Light and Power Plants, 
Steam Railroads, Water Works, Gas Works, etc., built on 
basis of either fixed amount or actual cost and supervis- 
ing fee. 

FINANCE DEPARTMENT 

Assistance given in financing meritorious enterprises 

tor Public Service Utilities, Transportation or Industrial 


Purposes. 


CANADIAN CORRESPONDENTS 


CANADIAN WHITE CO., tr. 


Sovereign Bank Bidg., ““ontreal 


PRINCIPAL PHILIPPINE OFF.CE, MANILA, P. I. . 








ELECTRICAL REVIEW 












Vol. 49—No, 10 











without 














reflectors, 





The Brilltancy o Cut Glass 


the excessive cost 
thereof is secured by using 


Franklin Reflectors 


@ They reflect more light 
than most other prismatic 
and as 
ditional feature they trans- 
mit enough light to give 
very good illumination above 
and around the reflector, 


@, They are made in twenty styles — there’s at least one to 
meet your requirements. 


Inquire of your nearest jobber. 


Our Bulletin tells the tale. 





ad- 
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An Exponent of the 
Simple Life 


OUR SPECIAL “MLL 
TYPE”? LAMP was 
not made for fancy 
purposes, but for 
hard,every-day 
work in places 
where stren- 
uosity exists 
in large 
quantities. 
The ‘MILL 
TYPE”’ has 
a filament as 
‘solid as a 
rock,” will 
stand vibra- 
tion and rough usage in factories and at 
the same time ‘‘make good” all our claims 
as to quality and quantity of light. Fac- 
tory managers have stamped it ‘‘100 per 
cent. good.” 
Shall we send you a barrel for your own 
We'll abide by your judgment. 





a 
LOOK FOR THt 
LICENSE @ 


LABEL 
ora) 





tests ? 








HK IIH ATC 


Standard Electrical Manufacturing Co. 


NILES, OHIO 


KKK 





SOO 


JOO QOL. 2 


x 


KKKKKKKKK KEE ECC 


ALL THE OBJECTIONS 
TO THE ORDINARY 
ARC LAIIP HAVE 
BEEN ELIMINATED 
IN THE NEW 


A=-B 


Arc Lamp 


IT 1S NOISELESS 


No slipping nor 
jarring of carbons 


Less breaking of 


inner globes 
Lamp with Porcelain Reflector & 


Candle power 
efficiency 


THIS LAMP WILL BURN FRO/M1 60 TO 70 HOURS with ene set 
of carbons, much depending upon the quality of the carbens 
used, current consumed and care taken in trimming. 

Has no complicated mechanism. and no more parts than are 
bsolutely y for reliable operation. 


Send for new Bulletins showing different types 


Adams - Bagnall Electric Co. 


‘CLEVELAND, O., U. S.A. 
Canadian Agents: The R. E. T. Pringle Co., Ltd., Montreal, P. Q. 
BRANCHES IN ALL THE PRINCIPAL CITIES 
8 
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CARBONS 


*TRADE MARK: 


HICHEST CRADE 
NUERNBERC 


Always of the 


BEST QUALITY 


Always 


UNIFORM IN DIAMETER 
“ABSOLUTELY STRAIGHT 


Insuring White, Steadv 
Light Longest Life and 
Clean Globes. 


HUGO REISINGER 


11 Broadway, NEW YORK 
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REVIEW 


Sesicduemiemtnedsianioemanchenteeee 

National 

Electrical Code 
Standard 





Pendant 
SWITCH 


(SARCO) 
Your Customer 
—_ Will Pay More For 


PAT. JAN. 30, 1906 BECAUSE IT 


Looks More for the Money 
Is More for the Money 


AND COSTS NO MORE THAH OTHERS 
BLEC, SEND FOR BULLETIN NUMBER 10 
RCA, 


- THESARCO CO. 


rie 
eecie 906 Sixth Avenue New York 
$ 
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The above cut shows how the same G. V. PIPE CAP is adapted for any number of single wires, twin, cable, etc. Can be 
applied without cutting the wires and the pipe don’t necessarily have to be threaded. They are galvanized. 


Send for sample and try it. 
Carried in stock from one-half inch to 3 inches. 


Jobbers have them. 





WE HAVE JUST BROUGHT OUT THE G. V. GROUND CLAMP. 


Type A. Note how 
we attach the wire— 
No—the bolt won’t turn. 


MANUFACTURED BY 


Gillette, Vibber & Co., 


No iron used in this clamp. 

Send for one, made from 

one-half inch to 3 inches. 
Larger sizes to order. 


New London, Conn. 











06 


ELECTRICAL REVIEW Vol. 49—No. 10 





PERFECT WINDOW LICHTING 








Patented April 20, 1897 
Patented Feb. 21, 1899 
Patented Sept. 20, 1903 





vy HIGHEST AWARDS EVERYWHERE me 
FRINK’S SPECIAL PATENT WINDOW REFLECTOR 


is désigned on thoroughly scientific lines, built of metal, and lined with silver-plated corrugated g'ass. It is placed at the top of 
window near front glass, and serves to hide the lamp from the sidewalk, at the same time brilliantly illuminating the windows through- 
out. Frink reflectors have been installed in hundreds of the leading stores throughout the country, and as an achievement in com- 
bining the best materials and skilled workmanship are a big success. It is the only fixture that successfully meets every require- 
ment of window lighting; electrical contractors and engineers have found in it a solution of all their hitherto vexing problems in this 
class of work. Show windows are an essential feature of modern mercantile buildings, and the consideration and care bestowed upon 
lighting them is amply shown in the large number of contracts which we are handling for this class of work. A FRINK reflector 
burns just enough lamps to show up the window display. without adding to a store’s expense by helping the city to light its streets. 
Its reflecting angles are so carefully worked out that the entire illumination from the lamps is confined within the window. 


REFLECTORS FOR ALL PURPOSES 


CEO. FRINK SPENCER i. P. FRINK oe) eect New York Telephone = Worth 


Manager 


















ANY 
LAMP GUARD 


‘That through improper fastening es i 
e g can come in 
contact with the lamp is a 


FAILURE 
That is one reason why the 
HUBBELL LAMe GUARD 
IS A SUCCESS, IT CAN'T TOUCH THE LAWP 













Reasons 






THE RIGIDITY IS HERE >>>» 
Close to the Neck ‘ 
of the Lamp 








WHY 


You Should Buy 


Bay State Renewed Lamps 


Because—They are the only lamps, new or renested. which have been sold on the 
test of the AVERAGE LAMP, whose :rial offer is not half a dozen lamps, but a 





<—<<< MORE OF IT HERE 
Plenty of Space Too 







AND A LITTLE 
ADDITIONAL AT THE 
BOTTOM >>>— 






barrel! 





We Compete in Quality Rather Than in Price 

Because—The average Bay State Renewed Lamp (12c) is better than the average 
>w le Ike). 

i alia TEST THE AVERAGE LAMP AND FIND OUT 

WE WANT SALESMEN 


on liberal commission to represent us in all parts of the United States and Canada, 
We will assist our salesmen by carefully planned trade paper and direct adve: tising, 
and give exclusive territory to those that prove their worth— get busy. 


Bay State Lamp Co. Jame 


General Office: DANVEYS, MASS. 
New York Philadelphia 





~~ 1 
No. pores 

; Strength In Every Line 
itstay there when once attache.” Cant Bue ton any other way, and 
Does not depend on lamp bulb for support, and no matter how much 


handling or abuse it receives it will not si ns nae 
tection to the lamp. get loose, and is an absolute pro 


Standard Pack 16 List Price, 16-C.P., 88.50 Doz. 
andard Package 1 Groas 73 ae 88-0.P. 825 


HARVEY HUBBELL, Inc. 
Main Office and Factory, BRIDGEPORT, CONN. 
NEW YORK CHICAGO SAN FRANCISCO 
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Fort Wayne Electric Works 


“Wood’ Systems 









Fort Wayne Generators 


Stand the Practical Test. Our Engineering Is Not All Theory. 
We Have Solved the Problems and Taken out the Kinks. 
It’s Easy When You Know How. 


We use High Grade Material In a High Grade Way and 












Type TRE, 48-Pole, 360 Kw., 150 RPM. 60 Cycle, 3-Phase, 2.300-Volt Alternator —Direct-Connected 


We get a machine that’s reliable—that pleases our customers and satisfies us. 






We can spread this good feeling if you will give us a chance. 
Send for Bulletin 1080 













Sales Offices Main Office Sales Offices 


















ATLANTA BOSTON F t W PITTSBURG SAN FRANCISCO 
CHICAGO CINCINNATI or ayne SEATTLE ST. Louis 
GRAND RAPIDS NEW YORK Sr. PAUL SYRACUSE 










PHILADELPHIA Indiana YOKOHAMA 
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SPECIAL FEATURES 


‘‘The Present Status of the Electrification of the New York Zone of the New York 
Central and Hudson. River Railroad”’ 
3y W. J. Witeus, Vice-President and Chief Engineer, New York Central & Hudson River Railroad. 


Probably no other phase of electrical development is attracting so much attention at the present. 
time. This gigantic enterprise, now well under way, will be the means of solving many problems which 
have for a decade been the subject of controversy by the master engineers of the world. 








‘*‘The Single-Phase System in Steam Line Electrification and Railway Development’’ 
By Catvert Towntey, First Vice-President, Consolidated Railway Company. 
Mr. Townley is now engaged upon the very important work of electrifying the system of the 
New York, New Haven & Hartford Railroad. The part that the single-phase system is playing in mak- 
ing possible latter-day developments is authoritatively discussed, as well as the possibilities of this 
system as appreciated at the present moment. 


‘‘ Opportunities for a National Engineering Society ”’ 
By CALvin W. RICE. 


Mr. Rice has recently accepted the appointment of secretary of the American Society of Mechan- 
ical Engineers. Through his handling of large business organizations, his association with the best en- 
gineering practice of the day and his active participation in Society affairs, he brings to this position a 
fitness for service which is unique. An expression of his ideas on the opportunities of engineering 
societies will be read with close interest by every one engaged in professional work of any description. 


‘*The Second Law of Thermodynamics — Its Basis in Intuition and Common Sense’ 
By Wiuiam S. FRrAnk.in, Sc.D., Professor of Physics at Lehigh University. 


Dr. Franklin has a brilliant way of delineating scientific problems, and his discussion of this law 
of physics treats in a most intensely interesting manner a subject which is widely misunderstood and 
upon which enlightenment is eagerly sought. 


**Electric Power from Southern Waterfalls’”’ 
By J. W. FRASER, Assistant Chief Engineer, Southern Power Company. 


While the engineering fraternity in general has a vague conception of the extent of the opportunities 
for hydroelectric development in the Southland, the magnitude of these possibilities is hardly appre- 
ciated. Mr. Fraser presents a graphical description of a development amounting to some 130,000 horse- 
power, and this within a more or less restricted area. 


‘‘The Benefit of Inquiry to Lightning-Arrester Practice’’ 
By N. J. NEALL, Consulting Electrical Engineer, Boston, Mass. 


Mr. Neall’s analysis is the result of a wide experience in practice and a noble effort in research 
and experimentation along the lines suggested in the above title. This contribution is a classical addi- 
tion to the notable discussions which the author has from time to time presented to the fraternity. 


**Small Railway Substations ’”’ 
By W. L. Waters, Chief Engineer, National Brake and Electric Company. 


Mr. Waters presents a very interesting commentary on the characteristics of operation as met with 
in small railway substations. ‘Some features which are now neglected are pointed out, and a number 
of very practical suggestions are made along the line of improvement and economy. 


**Fuel, Water and Gas Analysis for Steam Users’’ 
By J. B. C. Kersuaw, F.LC., Analytical Chemist and Electrochemist. 


This is the first chapter of a series of notable contributions by this well-known writer, and brings 
down to date the best information available upon this important subject. Mr. Kershaw’s articles will be 
copiously illustrated, and will form one of the most valuable treatises on the subject which have yet 
been published. 


‘‘The Sao Paulo Tramway, Light and Power Company ’’ 
By F. M. Ferxer, Electrical Engineer, General Electric Company. 


An illustrated description of a notable hydroelectric installation in southern Brazil. Sao Paulo 
has a population of about 275,000, and the equipment furnishes current over a thirty-mile transmission 
line for seventy-three electric cars operating over seventy-five miles of track, 36,500 lights, and nearly 
5,000 horse-power in various manufacturing enterprises. 


‘* The Telephone Situation at Chicago ”’ 
By A STAFF CORRESPONDENT. 


An elucidation of telephonic conditions in the western metropolis, which have for some time 
engaged the attention of the public and corporations alike, both at home and abroad. 
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Important Notice 








Several companies who 
have been infringing 
our patents have 
ceased the manu- 
facture of cir= 
cuit breakers 
altogether 


The reason for their abandonment of the circuit-breaker business was 
supplied by us. A FIRST-CLASS CIRCUIT BREAKER CAN- 
NOT BE BUILT WITHOUT INFRINGING PATENTS 
OWNED BY US. 

We are advised by our attorney that the apparatus now being supplied 
by the Switchboard Equipment Co., of Bethlehem, Pa., infringes upon our 
patent rights, and A SUIT AGAINST THIS CONCERN HAS BEEN 
INSTITUTED AND WILL BE PROSECUTED VIGOROUSLY. 
Other suits are in preparation. . . 

All manufacturers, dealers and users are hereby cautioned against the 
use of infringing apparatus, as it is our fixed determination to protect our 
legal rights. — 

Note our Trade-Mark, and when in the market for circuit breakers, 
large or small, many or few, get the latest prices and information from us. 

It will pay you to buy our apparatus. It is the best which years of 
experience has evolved. It is not expensive. Our new catalogue should be 
in every engineer's library. Let us send it to you. 

We want your orders and you ought to want our apparatus—for the 
reasons given. Let us get together. 


THE CUTTER CO. 


Office and Factory, PHILADELPHIA 
W. C. JESSUP, 120 Liberty Street, New York City H. W. MAC VAUGH, 1406 Machesney Bldg., Pittsburg, Pa. 
H. B. OTIS, 636 Marquette Building, Chicago, III. JOHN R. COLE, 766 Folsom Street, San Francisco, Cal. 


THE I-T-E ELECTRIC CO., Ltd., 20 Great Russell Street, W. C., in London, England 








CINCINNATI 
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General Electric Company 





THOMSON RECORDING WATTMETERS 


THE UNIVERSAL RECORDERS OF ELECTRICAL ENERGY 


FOR DIRECT-CURRENT CIRCUITS 

















Type C for ttouse Service 
5 to 600 Amperes 


Type C, E and G Direct-current Wattmeters are for use on 
110 and 500-Volt Two-wire and on 220-Volt Two-wire and 
Type EB for Switchboard Use, 800 to 1500 Three-wire Circuits 


Amperes 
; FOR SINGLE-PHASE CIRCUITS 








Type G for Switchboard Use, 2000 to 10,000 
Amperes 





; i Il for House Service, 3 to 300 Amperes 
Type IS 2 for Switchboard Use For 116-Volt Two-wire Circuits and 220-Volt, Two and Type IS3 for Switchboard Use 
5 to 150 Amperes ; Three-wire Circuits 5 to 150 Amperes 
For 1150 and 2300-Volt Circuits For 1150 and 2300-Volt Circuits 


FOR POLYPHASE CIRCUITS 














Type DS 2 for Switchboard Use fi 
5 to 150 Amperes ba by Ay rho Type DS 3 for Switchboard Use 
For 1150 and 2300-Volt Circuits For 110, 220 and 550-Volt Circuits For 1150 and 2300-Volt Circuits 
These designs, and others, with modifications, fulfill every requirement imposed by all conditions existing in generating and distributing systems 1084 
New York Office Principal Office Sales Offices in 


44 Broad Street SCHENECTADY, N. Y. all large cities 
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General Electric Company 


Speed=-Regulating Rheostats 


For Machine Tool Equipments 


TYPE RA 





Will reduce speed of com- 

pound and shunt-wound 

motors 50 per cent. under 

normal full-load conditions 

| Kou Ws and 25 per cent. at half-load 

Type RA Speed-Regulating Kheostat by inserting resistance in 
125 Volts—One-eighth to 10 H.P. inclusive 


250 Volts—One-eighth to 5 H.P. inclusive armatu re circuit. 


500 Volts—One-eighth to 7!, H.P. inclusive 


Will safely carry current 
when motor is overloaded 
25 per cent. 


Will operate continuously 
on any one of ten speeds. 


Will automatically stop mo- 
tor if shunt field is broken 
and thus prevent “runaway” 
of machine. No voltage coil 
is connected in series with 
shunt field. 


Will open motor circuit 
Type RA Speed-Regulating Rheostat “ 
125 Volts—15 horse-power and larger on failure of voltage. 


250 Volts—7% horse-power and targer 
500 Volts—10 horse-power and larger 


The General Electric Company has a motor for every service, a con- 
troller for every motor and engineers to combine them properly for any work 





incipal Office: 
New York Office: Pee Seem: Sales Offices in 


44 Broad Street SCH ENECTADY, N. Y. all large cities 
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Bellevue- 
Stratford 
Hotel, 
Philadelphia 




















American Bridge 
Company 
of New York 








Structural Steel 
for Every Purpose 








CONTRACTING OFFICES 
IN 23 AMERICAN CITIES 








Annual Capacity 
700,000 Tons 





GENERAL OFFICES: 42 Broadway, New York 

















WATER HEALERS 
METERS 
t Iron Works Co. 


FLEXIBLE COUPLINGS FOR SHAFTS 


FRE 


AND PUuRI- 


CLASSIFIED INDEX—(Continued from page 57) 


HreATtiIng APPARATUS 


Barr Electric Mfg. Co., W. 
Simplex Electric [eater co 


tlorstinc MACHINERY 


the Electric Controller & Supply Co. 


Fin? RES (ELECTRIC) 
Morse, Frank W. 
“HERS 
ivertising Mirrorgraph Co. 
Electric Motor & Equipment Co. 
Phelps Co. 
hneider & Co., C. O. 
FL! SIBLE SHAFTING 
w Mfg. Co. 
i OUTLETS 
| City Electric Co. 
ECONOMIZERS 
en Fuel Economizer Co. 


FI 


Fiat 


Fy 


e-Shawmut Co. 
‘ago Fuse Wire & Mfg. Co 
D« -W Fuse Co. 
General Electric Co. 
wrence Electric Co., F. D. 


ew Process Raw Hide Co. 
GENERATORS 
\llis- Chalmers Co. 
Bullock Electric Mfg. Co. { 
‘vocker-Wheeler Co. 
stern Electric Co. 


GLosrs, SHADEs, Etc. 

4 r fuk, LB 

ilinder & Sons, Inc. 

ile 'ophane Glass Co. 

Phoenix Glass Co. 

Wheeler Reflector Co. 
GRAPHITE 

Dixon Crucible Co., Jos. 
Hratine APPARATUS 

American Electric Heater Co, 


1s 


Allis-Chalmers Co. 
Brown Hoisting Machinery Co. 
Jeffrey Mfg. Co. 


YDRAULIC MACHINERY 
Aiton Machine Co. 
Allis-Chalmers Co. 


IMPREGNATING APPARATUS 


In 


IN 


Devine Co., J. P. 

STRUMENTS 

American Instrument Co. 
Atwater-Kent Mfg. Co. 

Biddle, Jas. G. 

Bristol Co. 

Bullock Electric Mfg. Co. 
Cutter Electrical Mfg. Co. 
Dongan Instrument Co. 
Doubleday-Hill Electric Co 
Duncan Electric Mfg. Co. 
Eldredge Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 

Keystone Electrical Instrument Co. 
Leeds & Northrup Co. 

Machado & Roller 

Pignolet, Louis M. 

Queen & Co., Inc. 

Sangamo Electric Co. 
Stanley-G. 1. Electric Mfg. Co. 
Wagner Electric Mfg. Co. 

Wesco Supply Co. 

Westinghouse Electric & Mfg. Co. 
Western Electric Co. 

Weston Electrical Instrument Co. 


SULATING MACHINERY 

Aiton Machine Co. 

American Insulating Machinery Co. 
New England Butt Co. 


[NSULATORS AND INSULATING MATERIAL 


American Vulcanized Fibre Co. 
Doubleday-Hill Electric Co. 


INSULATORS AND INSULATING MATERIAL 


Elm Citv ene Co 
Dunton & Co. y 
General oe Co. 
Hemingray Glass Co. 
Locke Insulator Mfg. Co. 
Macon-Evans Varnish Co. 
Mitchell, W. E G. 
Okonite Co. 

Standard Paint Co. 
Standard Underground Cable Co. 
Standard Varnish Co. 


INSULATOR SUPPORTS 
Steel City Electric Co. 

[R1pDIOo PLATINUM, WIRE AND SHEE’ 
Baker & Co., Inc. 


[Ron CASTINGS 
Aiton Machine Co. 


JUNCTION BOXES 
Bossert Electric Construction Co. 
D & W Fuse Co. 
Steel City Electric Co. 
LAMP GUARDS 
Morse, Frank W. 


LaMP-MAKING MACHINERY 
Dwyer Machine Co. 


Lamps, ARC 
Adams-Bagnall Electric Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Marquette Electric Mfg. Co. 
Stanley-G. I. Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LAMPS, DECORATIVE 
Central Electric Co. 


Edison Deco. &Miniature Lamp Dept. 


Lamps, INCANDESCENT 
Banner Electric Co. 
Brilliant Electric Co. 
Buckeye Electric Co. 


(Continued om page 83) 


Lamps, INCANDESCENT 
Central Electric Co. 
Columbia Incandescent Lamp Co. 
Doubleday-ITill Electric Co. 
Downward Light Electric Co. 
Dwyer Machine Co. 
Fort Wayne Electric Works 
Fostoria Incandescent Lamp Co. 
General Electric Co. 
New York & Obio Co. 
Novelty Incandescent Lamp Cv. 
Phelps Co 
St. Marys Incandescent Lamp Co 
Sawyer-Man Electric Co. 
Shelby Electric Co. 
Standard Electric Mfg. Co 
Sterling Electric Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LirtInG MAGNETS 
The Electric Controller & Supply Co. 
LIGHTNING ARRESTERS 
D & W Fuse Co. 
Electric Service Supplies Co. 
General Electric Co. 
Stanley-G. I. Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
LIGHTING PLANTS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
Doubleday-Hill Electric Co 
Fort Wayne Electric Works 
General Electric Co. 
National Brake & Electric Co. 
Stanley & Patteison 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
LOCKNUTS 
Steel City Electric Co. 
LUBRICATING COMPONENTS 
Atlantic Mfg. Co. 
MACHINE TOOLs AND MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 
New England Butt Co 
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resistance wires to specifica- 


raphy; all forms of electrical 
contacts 














GRAND PRIZE 


eS 
tions; ong —_ re — 
currents; ignition fuses for tor- 
a num pedo and mining operations; aig oe 
special forms for wireless teleg- : ’ 


GOLD MEDAL—Lewis & Clark Centen- 
nial Exposition, Portland, Ore.—1906 


BAKER & COMPANY, INC. 


C. 0. BAKER, Pres. C. W. BAKER, Vice-Pres. 
408-414 N. J. R. R. Ave., Newark, N. J. 
NEW YORK OFFICE, 120 LIBERTY STREET 

















SERVICE WIRES entered through 
our type F CONDULETS 








Are protected from the weather, and kept 
from short circuiting by porcelain caps 








WE MAKE ALL STYLES AND SIZES $a $a WRITE FOR SEPT. CATALOG 











Type F, Weatherproof 











Crouse-Hinds Co., Syracuse, N. Y., U.S. A. 
New York 





Cincinnati Chicago 














INSTRUMENTS 


The Queen Acme Portable Testing 





QUEEN 


Set is an instrument widely used by 
Telephone, Electric Manufacturing 
and Electric Light and Power Com- 
panies for making the various tests 
they find necessary. It might help 
you. Circular 366, with colored dia- 
grams, gives all the details. This or 
any other of our numerous catalogues 


sent free. 








Cable Testing Apparatus. Tachometers, Photometers 
Electrical and Scientific Instruments 


QUEEN & CO., Inc., oui setae, Sse 


ARMATURES AND FIELDS 


When treated with our Black Baking Insulating Compouni 
“ELECTROLAC” are unaffected by Oil or Water, consequently the, 
remain permanently insulated. Send for Samples. 

MACON-EVANS VARNISH COMPANY 
Pittsburgh, Pa. Chicago, Ili. 











Complete plants for the 


Manufacture and Renewal of Incandescent Lamps 


(EXPERTS TO THE LARCEST COMPANIES SINCE 1/89!) 


Central Station lamp testing made practicable by o 
Photometric System. Send for Satalogués. dies 


DWYER MACHINE CO., Lynn, Mass. 














. Pushin Attach- 
Paiste 40 : ment Plug 


fastens to socket by being simply pushed into same. The 
proper solution of that troublesome cord-twisting. Brass cap 
has double bushing for use with either Standard or Re-inforced 





lamp cord. Write now for free sample and prices 
H. T. PAISTE CO., Philadelphia, Pa. 
NEW YORK BOSTON CHICAGO 


Cat. No. 401 “The Leading Specialty Manufacturers.” 








hest e for electrical insulation and 
vu LC IZ pe ood my ——. ln sheets, tubes 
rods and special shapes 
FIBRE GATALOGUE AND SAMPLES ON APPLICATION 











AMERICAN VULCANIZED FIBRE 60. 
Wr INSULATING BLACK 


WILMINQTON, DEL. 
A black, quick-drying protective varnish for Telophone, 
Telegraph, Electric Light and Signal Systems. 
Not affected by heat or cold. Resists water and never 


becomes brittle or cracks off. Adheres to wood or metak 


Ask your dealer, or write 


STANDARD VARNISH WORKS, 


NEW YORK 
CHICACO, LONDON: 











EDISON SIGN LAMPS 


Reliably Long and Brilliant Life 


We supply a number of 2 C.P. sign 
lamps taking only 9 watts and oper- 
ating two in series on 100-130 volt 
circuits. 
MOST ECONOMICAL 
SIGN LAMP MADE 


General Electric Company 
HARRISON, N. J. 





4 C. P.—19 watts 
3 C. P.—14 watts 
2 C. P.—13 or 9 watts 





> LOOK FOR THE 


Main Lamp Sales Office 















Millivoltmeters, Voitameters 
Voltmeters, Ammeters 
Milammeters, Ohmmeters 
Portable Galvanometers 
Ground Detectors and 
Circuit Testers 
Our Portable Instruments are rec- 
ognized as THE STANDARD the 
world over. OurSTATION VOLT- 
METERS AND AMMETERS are 
unsurpassed in point of extreme ac- 
curacy and lowest consumption of 
energy. 


WESTON ELECTRICAL INSTRUMENT CO. 


Main Office and Works: Waverly Park, NEWARK, N. J. 
Lonpon Branch—Audrey House, Ely Place, Holborn. 
Paris, France- E H. Cadiot. 12 Rue St. Georges. 
BERLIN—European Weston Electrica! Instrument Co., Ritterstrasse No. 88. 











New York Office, 74 Cortiandt Street. 
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WANTED 


By a young man trained in the 
Organization and Conduct of a 
New Business Department of a 
large Electrie Light 
Contract Agent or 


Company, 
pesition as 
Business Manager. 

Address B. H. W., care of 
ELectrRicAL Review, New York. 








Ww A N i e D to buy an interest 
in an established 
business, either electrical manufactur- 
ing or closely allied thereto. Must be 
well organized and under practical man- 
agement. Will pay cash or exchange 
Southern property. 
Address 250, 
Care ELECTRICAL REviEw, New York. 








WAN TE D — Electrical Engineer, 


transformer designer and draftsman. 
Location, Newark, N. J. Chances of 
advancement unusually good for the 


rigit man. State age and experience. 
Address No. 161, care ELECTRICAL REVIEW, 
New York. 


Telephone Expert 


Man (36) ‘of practical 
technical training in tele- 
phone and switchboard de- 
sign and construction is 
open for proposition, either 
with strong manufacturing 


company or _ substantial 
operating company. He 
has designed much ap- 


paratus of various character 
now in use. He is familiar 
with the advanced practice 
along all lines of up-to-date 
telephony. 


avpress X, Y, Z, 
CARE ELECTRICAL REVIEW 
13 PARK ROW 
NEw YORK 






**Coming events cast 
their shadows 


Seteen* AJAX LINE 


MATERIAL CO. 


12 & 14 
8. Jefferson St. 








FINISHING 


Chicago 
AND 


SATURATING A xX 


FOR ELECTRICAL INSULATED WIRES 


W. E.G. MITCHELL « = 86 matpDeN Lane, N. Y. ciTy 




















WANTED 


In medium-sized central Ohio city, a 
first-class working foreman, experienced 
: outside railway and lighting overhead 
struction. Married man preferred. 

ite giving references, experience and 
salary expected; position permanent. 
Address X 2 Z, care ELECTRICAL REVIEW, 
13 Park Row, New York. 














WANTED-—Draftsmen 
We have positions now open 


for draftsmen. Call oraddress 


Western Electric Company 
CHICAGO, ILL. 


FOR SALE 


A complete plant for the manufacture 
of direct-current generators, motors and 
other apparatus is offered for sale. It 
has been in operation five years on a 
profitable basis, and is now running full 
time with full force of men, and has two 
months’ business in orders on its books. 
The business is fully established, and the 
high quality of its output has secured it 
an excellent reputation. A good reason 
is given for selling, and it is an excep- 
tional opportunity to secure a well-pay- 
ing business at a fair price. Address 


No. 159 


Care Electrical Review, 13 Park Row 
New York 














WANTED 


One 0 H.-P. horizontal tubular boiler; 
second-hand. When answering state 
price, how long the boiler has been in 
use, and also description. 


Cissna Park Lighting Plant, Cissna Park, Ill. 


FOR SALE 


One 75 K. W. 183 cycle, 1100 Volts Fort 
Wayne #lectric Alternator and Exciter, 
in first-class condition, having been used 
only two years, with 20° odd transf: rm- 
ers, ranging in size from 40 to 150 lights 
each. Make me an offer on any or ail 
of the above. 


Address Box 577, Mr. Vervov, Ip. 





“EUREKA” PACKINGS 


ARE NOT INDESTRUCTIBLE 


BUT they will give more efficient 
aa service—tlast longer—engine 
will have more easy motion — and de- 
velop more power — and cost will be 
one-third less. 


7 EUREKA” is Made in Seven Styles 


Eureka Gum Core Eureka High Pressure 
— = Eureka Spiral Eureka Square Flax 
Eureka Ring Eureka Water-Proof 
Eureka Sheet 
Their good brand is a guarantee of excellence 
YOUR DEALER WILL FURNISH 


THERE’S A BIG DIFFERENCE 


between ROBERTSON THOMPSON INDICATOR and 
all others—in quality—in price—and terms of payment. 
Our catalogue is yours if you are interested. 


James L. Robertson & Sons 


INCORPORATED 


229 Fulton Street, New York 


























NCANDESCENT LAMP SALESMEN 
WANTED. Experienced men who can 
command trade. Address stating experi- 
ence, salary and territory wanted; to right 
men will pay salary, commission or both. 

St. Marys Incandescent Lamp Co. 
St. Marys, Elk County, Penn. 


All progressive Central Stations and 
dealers buy 


AMERICAN ELECTRIC 
HEATING APPLIANCES 
AMERICAN ELEC. HEATER CO. 


Main Office and Factory: DETROIT, MICH. 
Branch: 7 & 9 Warren Street, NEW YORK 





Stops Slipping; Preserves the Belt 


That’s what results from the use of Dixon’s 
Solid Belt Dressing—get a sample 


Joseph Dixon Crucible Co., Jersey City, N. J 

















WANTED 


__Virst Class Armature Winder and 
General Repair Man capable of taking 
clarge of winding department in a small 
factory in Western New York. Address, 
— age, Bo pi and wages de- 
Sired, ** Winder,” Care ELECT 

REVIEW, NEW YORK. —e 


PATENTS—TRADE-MARKS 


James Hamilton, M.E., LL.B. 
Mem. Am. Soc. M. E.; Assoc. Am. Inst. E. E.; 

M. E. (Cornell); LL.B. (B. U. Law School); 
LaTE LECTURER ON PATENTS (B. U. L. 8.) 
NEW YORK CITY i wa 31 Nassau Street 
WASHINGTON, D.C. - Loan and Trust Building 
Write to or call at either office 














Our Mill and Factory Specialties 


., Morse” Adjustable Arm Fixtures. 

i Morse” Automatic Cord Adjuster. 

ss W ebster” Lamp Adjuster. 

., Never Break” Lamp Guards. 
Combination” Tin Shades. 


FRANK W. MORSE 
ROOM 801, 116 BEDFORD STREET 


BOSTON, MASS. - 





GORDON BATTERY CO. 
GORDON PRIMARY CELLS 


439-445°E.144TH ST. 
NEW YORK 














Electrical Testing Laboratories 


We are now prepared to undertake Electrical 
Testing ofall kinds. Electrical and Photometrical 
Standardizations. Tests of Lamps, seb pe 
Materials and Supplies. Secondary Standards o 
Candle-Power furnished. 

“The TRUE Label of Quality” 


80th St. and East End Ave., New York City 














KEOUGH 


Cord Grip 


permits the use of 


LARGEST SIZE 


REINFORCED CORD 
with 


a IN. SOCKET 


WRITE FOR PRICE 


KEOUGH BROS. & CO. 


79 NORTH ST., BOSTON 


KS 


( 
SS 


FULL SIZE 


tnz 
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Summer Telephone Growth 


Breaks All Records 


That New York is maintaining its position as the best telephoned 
city in the world is evidenced by the gain accomplished during 








August just past, which was 


4,388 Telephones 


There are now in service and under contract in the five Boroughs 


of New York City 


269,304 Telephones 


This is over 2’, times as many telephones as 
there are in London, the largest city in the world. 


Efficient service at reasonable rates, together with the ever-growing 
appreciation of the value of the telephone, have brought about 
this remarkable development. 


New low rates are now in force. 





For full information apply 


| 











For Manhattan and The Bronx service to 


New York Telephone Company 


Contract Offices: Telephone Nos.: 
15 Dry STREET 9010 CorTLANDT 
18 CORTLANDT STREET 9010 CoRTLANDT 
115 West 38TH STREET : 9040 38TH 
220 West 124TH STREET 9000 MOoRNINGSIDE 


616 East 150TH STREET 9020 MELROSE 





For Brooklyn, Queens and Richmond service to 


The N.Y. & N. J. Telephone Co. 


Contract Oifices: Telephone Nos.: 
81 WiLLoucHBY St., BROOKLYN 9000 Marn 
1327 Fuiton St., BRooKLYN 9032 BEDFORD 
4 Boerum St., BROOKLYN 9050 WILLIAMSBURG 
385 Futon St., JAMAICA 9046 JAMAICA 


21 Tompkins AvE., TMPKSVLE., S. I. 9020 ToMPKINSVILLE 
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ELECTRIC 
and 
POWER SERVICE 


AUTOMATIC 


and FOR 
CORLISS 








Our reputation for building a high-grade engine in the past 
is fully sustained by our product to-day, which is superior in 
orkmanship, material and design to anything we have ever 
:¢ on the market. 





















SecorKeroseneOilEngines 


Guaranteed to govern within 2 per cent. 








In operation at our show room, 126 Liberty Street 
HIGH DUTY 
Groshon Pumping Engines 


Write for particulars 





Marine Engine & Machine Co. 


Works: Harrison, N. J. Office: 126 Liberty St., New York 








The Best Example 


of the modern automatic type of engine is 


™ SHEPHERD 


‘y detail has been worked out to con- 
i n to the best 20th century engineer- 
ing practice. 
Economy. endurance, close regulation 
and reliability are the fe itures that we've 
developed to the highest degree 


Send for description. 


SHEPHERD ENGINEERING CO. 


Franklin, Pa. 4 














THE PLATT IRON WORKS CO. 


DAYTON, OHIO, and All Large Cities 
Successor to the 


STILWELL-BIERCE & SMITH-VAILE COMPANY 


Builder of Pumping Machinery, Water Wheels, Oil Mill 
Machinery, Rendering Apparatus, Air Compressors, 
Feed Water Heaters and Purifiers, Condensers 


AND ALL STEAM POWER PLANT APPARATUS 





UPritg ENGINE a 


Bought in 1895—Been Running Constantly 


The Naugatuck News, Naugatuck, 
Conn., writing ” for supplies incidentally 
remarks: “The engine has been a fine 
one, in fact the best investment we ever 
made.” Surely a splendid tribute to pay 
to a piece ot machinery. ‘*Otto’’ design, 
“<Utto”’ materials and **Otto’? workman- 
ship combine to make **Otto’’ excellence. 
*sOtto’”’ enginescan never be ‘‘cheap” 
yet are always the CHEAPEST. 


OHO GAS ENGINE WORKS, Phila, Pa. 


STANDARD OF THE WORLD 














few uid you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE to him 





SIZES 78, 1, 2, 3, 4, 
5 and 8 H.P. on 
one hundred pounds 
steam pressure. Bed 
Plates furnished to 
meet the require- 
ments of any build 
of dynamo. Will run 
smooth and steady 
at any speed from 
100 to 800 revolutions 
per minute. Gov- 
ernor regulates to 
within 2% from no 
load to full load. 
Send for Catalogue. 


The Acme Engine 






Rochester Machine 
Tool Works, Limitea 
Rochester, N. Y., U. S. A. 

















enicADeRen oy Wess 
LS oft! 

























ENGINES 


For Electric Lighting, 
Street Railway and Pow: 
er Transmission Work 

High Speed, Low Speed, Corliss. 
Slide-Valve, Vertical, Horizontal. 
Illustrated Catalogue. 


WATERTOWN ENGINE COMPANY 
WATERTOWN, N. Y., U.S. A. 


New York, 39 Cortlandt Street Boston, 141 Milk Street 
PHILADELPHIA, 830 Perry Building Cuicaao, 607 Fisher Building 
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ditions. 
Write for 


New York Ciry OFFIce, 95 LIBERTY STREE1 








Mechanical Excellence--- 
Electrical Excellence--- 


The American - Ball Generating Sets represent, first : 
the mechanical excellence that has distinguished the Ameri- 
can-Ball Engines for many years, and second: electrical 
excellence. 

The American-Ball Generators fulfill the most rigid requirements imposed by modern 
engineering practice. Their efficiency is very high and provision is made for carrying con- 
tinuous heavy overloads without undue heating and loss of efficiency and capacity. 

Both elements of the American-Ball Sets are made in one shop, no adaption is necessary 
and the responsibility for successful operation is not divided between two manufacturers. 
Simple or Duplex Compound Engines can be furnished as indicated or demanded by con- 


tzllustrated 


AMERICAN ENGINE COMPANY 


48 Raritan Avenue, Bounp Brook, N. J. 














91:00 for 400 


Brake -Horse- 
Power- Hours 


This is not theory but 
hard fact! Not a mere 
selling claim but the 
basis of a hard and fast 
guarantee backed up by 
a surety bond. 

The Diesel Oil Engine does it every day, day after 
day, month after month, in plants where crude oil 
costs 3 cents per gallon (a fair average price). 

There are two explanatory facts :-— 

1. The thermal efficiency of the Diesel engine is 
far greater than ever realized in any other known 
type of prime mover. 

2. The oils burned are the cheapest liquid fuels— 
crude oils, fuel oils, petroleum distillates, and, in 
some cases, water-gas tar! 

It will pay you to investigate the Diesel Oil 
Engine. Write for complete literature with data 
of plants in regular operation. 


American Diesel Engine Go. 
(tt BROADWAY, NEW YORK CITY 
Western Office: Traction Bldg., Indianapolis, Ind. 



































catalogue 


Boston OFFICE, 49 FEDERAL STREET 
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of buildings, lighting, pumping 







































so for seven years in Germany. The figures for installing our 


Pintsch Producer Plant and 
Olds Gas Engine 


in place of what you are now using, will be given without cost to you, if you » 


supply us with the necessary data to figure on. , 
Our Pintsch Gas Producer has features none other has. It is reliable 
guarartee this), it is backed by six years of success and in connection with 


famous Olds Gas Engine isa power plant that quickly pays for itself in what it sa‘ 


Read what this firm says: 


ROBERT W. HART, Esq.. 
N, E. Office Olds Gas Power Co., Boston, Mass. : 
Dear Sir :—In regard to the gas pumping plant lately put in by your company for our \\ 


This Saves 15 
Your Power Gost 


Power users, manufacturers, owners 
irrigation plants, can save tlie 
jama power cost by using our Pintsch (as 
Producer Plant and Olds Gas Engi 
It is being done to-day in many 
places in the United States. and 
Pintsch, the inventor, has been doing 


he. 


Norway, Me., March 27, 1% 
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Company, it is proving a great saving to us on fuel. We were using with our steam plant, at '!:c 


time we put in our new plant last Nov., from 1% to 1} tons of coal in 24 hours to do our pum} 
and we now do the same amount of pumping with less than 500 lbs. for 24 hours, inclu 
banking. The coal we use costs less per ton than that used with our steam plant. 

I will say right here that the coal we are using is very poor coal, and with good cox 
should use less. Our tests come under your guar- 
antee, and the plant proves very satisfactory to us 


so far. Yours respectfully, y] 
8. D. ANDREWS, Pres., x | 
Norway Water Co. \ ao 
ee lo 
Please ask us to send you our Booklet a | ; | 
: **‘How to Save Half Your Power ; | é | ae 


Cost." Lt ail 


Olds Gas Power | | 
Company Be 


Lansing, 
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TYPES 


NGLE-ACTING 
TWO-STROKE 
CYCLE 





OOUBLE-ACTING 
TWO-STROKE 
CYCLE 


SOUBLE-ACTING 
FOUR-STROKE 
CYCLE 





WE STILL MAINTAIN OUR REPUTATION FOR 


THE BUCKEYE GAS ENGINE 


SIMPLE — ECONOMICAL — DURABLE 


BUILT BY BUCKEYE ENGINE CO., SALEM, OHIO 





WE CUT FROM NEW CLOTH 





WRITE US WHEN WANTING EITHER GAS OR STEAM ENGINES 


ESPECIALLY ADAPTED TO DRIVING ELECTRIC GENERATORS 


POWERS 


25 





HORSE-POWER 
TO 


500 HORSE-POWER 


500 HORSE-POWER 
TO 


6000 HORSE-POWER 


500 HORSE-POWER 
TO 


6000 HORSE-POWER 


INDEPENDENT THOUGHT AND ACTION, AND FOR KEEPING 
ABREAST OF THE TIMES; AND IN PRESENTING THE BUCKEYE GAS ENGINE, ENGINEERS AND PURCHASERS 
WILL NOTE THAT WE ARE ORIGINATORS AND LEADERS 
iN OUR STEAM ENGINE PRACTICE. 


IN THIS NEW LINE, AS WE ALWAYS HAVE BEEN 














MaGNetic CLUTCHES 
The Electric Controller & Supply Co. 


Macneric Friction BRAKES 
The Electric Controller & Supply Co. 


MAaGNreric SOLENOIDS 


The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 


MaGnetic SwitcH CONTROLLERS FOR 
LARGE Morors 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 
Mast-ARMS 
T. H. Brady 


MECHANICAL’ DRAFT 
Green Fuel Economizer Co. 


Mer\:: Potsu 
L. &. Allen & Co., Inc. 
METERS 
Doutleday-Hill Electric Co. 
Duncan Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electne Co. 
Queen & Co., Ine. 
W.-tinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Co. 
Mini. MACHINERY 
Allis-Chalmers Co. 


Jetrey Mfg. Co. 


Moi 
Joi 


NaMr- PLATES 
Schwerdtle Stamp Co., The 
Outen’ Boxes 
Bossert Electric Construction Co. 
Chicago Fuse Wire & Mfg. Co. 
Crouse-Hinds Co. 


ING Boxes 
L. Gleason 


Sarco Co, 
Steel City Electrie Co. 
Pant 


Standard Paint Co. 
PaneL-BoaRDS 

Waterbury & Co. 

Wesco Supply Co. 





CLASSIFIED INDEX—(Continued from page 73) 


PATENT SOLICITORS 

Clement, Edward E. 

Duval, Edw. 8 

Hamilton, James 

Siggers & Siggers 
PHOTOMETERS 

Dwyer Machine Co. 

Electric Motor & Equipment Co. 

Queen & Co., Inc. 
PHOTOMETER STANDARDS 

Electrical Testing Laboratories 
PINIONS 

New Process Raw Hide Co. 
PLATINUM PRopUctTs 

Baker & Co., Inc. 

PLATINUM WIRE AND SHEET, PLATI- 
NUM CRUCIBLES AND DISHES, 
PLatTiInuM Rivets 

Baker & Co., Inc. 
PoLes, BRACKETS, Prins, Tres, Cross- 
Arms, CLIMBERs, Etc. 

Brady, T. H. 

Doubleday-Hill Electric Co. 

Klein & Sons, Mathias 

Northern Electric & Machine Co. 
PUMPs 

Platt Iron Works Co. 
Pumprna. MACHINERY 

Allis-Chalmers Co. 

Platt Iron Works Co. 

PusH-BuTTONS 

Marshall Electric Mfg. Co. 
Partrick, Carter & Wilkins Co. 
Sarco Co. 

RatL-Bonps 

Chase-Shawmut Co. 

General Electric Co. 

Roebling’s Sons Co., John A. 
RAILROADS, STEAM 

Chicago & Alton R. R. 

Chicago & Northwestern R. R. 

Illinois Central R. R. 

N. Y. Céntral & Hudson River R. R. 

RAILWAY SPECIALTIES, ELECTRIC 

Bunnell & Co., J. H. 
Central Electric Co. 
Continuous Rail Joint Co. of America 


(Continued on page 107) 


RAILWAY SPECIALTIES, ELECTRIC 
Doubleday-Hill Electric Co. 
General Electric Co. 

Steel City Electric Co. 
Stuart-Howland Co. 

Wesco Supply Co. 

Westinghouse Electric & Mfg. Co. 


REFLECTORS 
Frink, I. P. 
Holophane Glass Co 
Pheenix Glass Co. 
Sarco Co. 
Wheeler Reflector Co. 
Wirt Electric Co. 


REPAIRS 
Chicago Edison Co. 
Waterbury & Co. 


REPLACERS, INCANDESCENT LAMP 
Morse, Frank W. 


RESISTANCE BANKS AND UNITS 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 
RESISTANCES 
Cutler-[ammer Mfg. Co. 
Simplex Electric Heating Co. 


REVERSING CONTROLLERS FOR CRANES 
AND SIMILAR SERVICE 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 


RHEOSTATS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
General Electric Co. 
Simplex Electric Heating Co. 
Westinghouse Electric & Mfg. Co. 
Wirt Electric Co. 


Rrnes, WIRE DISTRIBUTING 
Star Expansion Bolt Co. 
RUBBER SPECIALTIES 
Dickinson Lard Rubber Co. 
RusBER MILL MACHINERY 
Aiton Machine Co. 
SCHOOLS 
Polytechnic Institute of Brooklyn 
Rose Polytechnic Institute 


SEALS 
Schwerdtle Stamp Co., The 


SHADES 
Frink, I. P. 
Hubbell, Harvey 
Wheeler Reflector Co. 


SHADEHOLDERS 
Hubbell, Harvey 


Signs, ELEctTrRIc 
Electric Motor & Equipment Co 
SocKETS 
Freeman Electric Co., E. H 
Hubbell, Harvey 
Marshall Electric Mfg. Co. 
Paiste Co., H. T. 
Sears, Henry D. 
Stewart Electric Co., Frank H 
Trumbull Electric Mfg. Co. 
Yost Electric Mfg. Co. 


SOLDERING STICKS AND PASTE 
Allen & Co., L. B. 
Atlantic Mfg. Co. 
Burnley Battery & Mfg. Co. 
Dunton & Co., M. W. 
Standard Chemical Co. 


SpaRK CorLs 
Queen & Co., Inc, 


SPARKING PoINts 
Baker & Co., Ine. 


SPECIAL OVERLOAD No-VOLTAGE AND 
REsET Crrcuit-BREAKERS 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 


SPECIALTIES 
Barron & Co., Jas. 8. 
Doubleday-Hil]l Electric Co. 
Marshall Electric Mfg. Co. 
Morse, Frank W. 
Novelty Electric Co. 
Phelps Co. 
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ELECTRICAL CONTRACTORS 
wane | DIRECTORY or ENGINEERS | 3 
CONSULTING INTERESTS 























| C. E. F. AHLM 


Consulting, Electrical and Mechanical 
Engineer 


Designs and Specifications 


Expert in the Design of 
Lifting Magnets 


| 
| 614-615 Caxton Bidg., Cleveland, 0. 
REN SE I< 








H. M. BYLLESBY & CO. 


(Incorporated) 


ENGINEERS 


AMERICAN TRUST BLDG, 
CHICAGO, ILL. 





F, W. Darlington 


MEM. A. I. E. E. 
CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
1120 Real Estate Trust Bldg. Philadelphia, Pa. 

Specifi- 


Ex Testimony, Estimates, Plans, 
cations, and Su tendence. Electric Rail- 
ways, Hlectric ‘ower, Electric Light, Steam 





J. H. HALLBERG 
CONSULTING ENGINEER 
Electric Light, Power and Railway 
Plants—Suggestions to Secure Econ- 
omy, Specifications, Examinations 
and Reports. 


45 BROADWAY NEw York 











THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS 
ELECTRICAL—CIVIL—MECHANICAL 
181 La Salle Street 
CHICAGO 





W. S. Barstow & Company 
ENGINEERS 


56 Pine Street New York 


Failing Building, Portland, Oregon 





CONSULTING 
ELECTRICAL ENGINEER 


NEW YORK CITY 


PUTNAM A. BATES 
| 


42 BRoapway, 





CHAS. 8. BRADLEY ALONZO B. BRADLEY, E.E. 
WALTER E. F. BRADLEY, E.E. 


CHARLES S. BRADLEY & SONS 
Consulting Engineers 


ELECTRICAL ENGINEERING ELECTRO-CHEMISTRY 
GENERAL EXPERTING 


NEW YORK 


41 Park Row 











E. R. Carichoff, M. A. 


M. AM. INST. E. E. 
SPECIALTIES 
Electric Elevators and Motor Control 
Inventions and Patent Cases 





20 BROAD STREET, NEW YORK | 


DODGE & DAY 


ENGINEERS 
Mechanical, Electrical, Architectural 
Philadelphia, Penn. 


Layout, construction and equipment of 
| industrial establishments. 
Send for Our New Bulletin 175 
“A MODERN INDUSTRIAL PLANT” 











CONSULTING ENGINEER 
PATENT ATTORNEY 
Expert ‘Opinions, Testimony in Cuurt 
Cases, Reports onValidity and Infringe- 
ment, Perfecting and Developing of In- 
ventions. Patents and Patent Causes. | 
OFFICE 
McG. BuILpING, WASHINGTON, D.C. 


EDWARD E. CLEMENT 
| 


W. L. Fergus & Co. 


CONSULTING MECHANICAL AND 
ELECTRICAL ENGINEERS 


CHICAGO 


1509 Fisher Building, 





WM. R. C. CORSON 
CONSULTING ENGINEER 


Plans, * pecifications, superintendence of 
factory, power and lighting installations. 

Investigations of electrolysis of under- 
ground structures. 

Electric machine design. 

REDDESE, Laboratory tests and experi- 
ments. 


Hartrorp, Cr. 





36 Peart St., 


HORATIO A. FOSTER 
Electrical Engineer 


Consultation and reports upon new 
projects. Investigation of lighting, 


railway and power properties. 
650 BoLLITT BUILDING 
PHILADELPHIA, Pa. 








Electrical Review 


13 Park Row, 


Publishing Co. 


New York 


We will mail, postage prepaid, any scientific book published 
on receipt of price 


Long Distance Telephone 4578 Broad 








ee, 


GEO. T. HANCHET?, 


CONSULTING anp 
ELECTRICAL ENGINEER, 


114 Lisgerty Street, New You«. 








HENRY H. HUMPHREY 


CONSULTING ENGINEER 


Central Lighting Stations 
Electric Power Transmission 


SuITE 1805, CHEMICALBLDG., St. Louis 








Iron City Engineering Company 
CONTRACTING ELECTRICAL 
ENGINEERS 


Power and Light Installations 
Bell L. D. Tel. 1599 Court 
| Frick Bldg. Pittsburg, Pa. 


THE JOHN F. KELLY 
ENGINEERING CO. 


Consulting and Contracting Engineers 








New York 


149 Broapway, 
*Phone-7259 Cortlandt 














WATER-TUBE BOILERS 


STIRLING, A. &6 T. HORIZONTAL AND CAHALL VERTICAL 
STOKERS AND SUPERHEATERS 


The Stirling Consolidated Boiler Company 


GENERAL OFFICES 


Trinity Building, New York 


Works 
BARBERTON, OHIO 











ALL KINDS OF GOOD ELECTRIC SIGNS 


THE ELECTRIC MOTOR AND EQUIPMENT CO. - 





HE TALKING SION 


WRITE FOR BULLETINS 


Works 
MANSFIELD, OH! 





NEWARK, N. J. 
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INTERESTS 




















SAMUEL G. McMEEN 


MECHANICAL ENGINEER 


KEMPSTER B. MILLER 


| EDWARD H. KITFIELD McMEEN & MILLER LE jell lala 





| Electrie Lighting and Street Railway 











| TELEPHONE ENGINEERS TELEPHONE ENGINEER 
53 STATE ST., BOSTON th 5 utenstens and Su ervinee 
| Complete Plans, Special Reports Pima, Soaual Manone on tebe 


Power Stations and Buildings Laboratory Certificates, Telephone Patents Solicited phone Properties and Apparatus. 
1454 to 1457 Monadnock Block 


= a CHICAGO, ILLINOIS 411 Electrical Building, Cleveland, Ohic. 






























Warren B. Reed FITZHUGH TOWNSEND 
Consulting Engineer _ZLBOTRIOAL ENGINEER. 
Lighting Plants, Power Plants, Street Railroads Investigation and Development of In- 
Wiring Plans and Specifications ventions, Electrical Enterprises, Tests 
Estimates, Inspection, Supervision and Measurements. 
1013 Hibernia Bank Building 45 Broapway and 
Long Distance ’Phone Main 878 1177s St. & AMSTERDAM t N. Y. Crry 
NEW ORLEANS, U. S. A. Avg. 











Bal bebilrhinmrcbcete ero CONSULTING ELECTRICAL AND 
| Specialists on Testing & Remodelling 
Power, Light and Heat Installations. MECHANICAL ego . 
Central Stations and Systems 0: is- Estimates, Repurts, Plans, ions an 
tr pasion designed pee Installations eave Electric Lighting, Railway and 
| and Operation Supervised. Gas En- 9 Leng Distance Power Trenaminten. 
| gine aud Producer Power Systems. ie Wenn: te Oe ee 
iil World Building, New York. Montreat: Street Railway Chambers 
LAMAR LYNDON, ae 
pate New England Engineering Co. 
ELECTRICAL ENGINEER. —ee Sige 
ong Distance Power Transmission Electric Railways, Electric Light 
aad Alternating Current Problems eg Pees Ons aoa wees. 
a Specialty. works, or any other engineering instal- 
Pane Row Burpme Naw Your lations built or remodeled. 

















W. H. SCHOTT J. G. WHITE & COMPANY 
INCORPORATED 
ENGINEER ENGINEERS CONTRACTORS 

P 43-49 Exchange Place, 41-43 Wall Street 

100 to 1128 American Trust Bldg. New York, N. ¥. ae 
CHICAGO LoNnDON CorREsP’D’Ts: J.G. WHITE &CO., Ltd. 

9 Cloak Lane, Cannon Street 
DgsIGNER AND Bui_per—Central Station CANADIAN CORRESP’D’TS: CANADIAN WHITE 
Heating, Gas, Electric Light, Water COMPANY, Montreal 
Works and Power Plants. Principal Philippine Office: Manila, P. 1. 











appearing in this department may be sure 
N (; : N i i R that their addresses are in the most con- 
spicuous location for the electrical industry 








| EE” |= ~qe” Ee” Co 


THROW AWAY 


>| | GREATER PART 





OF YOUR COAL 











YOU CAN SELLIT FOR THREE 
TIMES ITS COST BY INSTAL- 
LING OUR SYSTEM OF EX- 
HAUST STEAM HEATING 


The following points should be worthy 
of your consideration 


Saving in Cost of Labor 

Saving in Cost of Fuel 

Reduced Cost of Fire Insurance 
Reduced Cost of Boiler Insurance 


INCREASED PROFITS 


Let Us Tell You About Them 


AMERICAN DISTRICT STEAMCO. 


Main Offices: Western Offices: 
LOCKPORT, N. Y. MONADNOCK BLDG., CHICAGO 
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“DIAMOND H” 


Standard Switches 


are sufficiently strong 
for the purposes for 
which they are_ used, 
and the current carrying 
parts are insulated with 
sheet mica which cannot 
burn out. 


| _. WE MAKE ONE QUALITY 
“ane  ONLY—THE BEST. 














Flush Push Switch. 


RECEPTACLES 


These receptacles fit 
conduit boxes for push 
button switches and 
Diamond H’”’ steel 
wall cases. Made in 
gangs and in combi- 
nation gangs with 
Diamond H’”’ push 
button or rotary flush. 
switches. 
No lids to pry open with 
the screw driver, no 
breaking of finger nails. 
One hand operates it. 


HART MFG. CO., 


Hartford, Conn. 


New York Boston Chicago Denver 
San Francisco Toronto London, Eng. 
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CENTRAL 
!) STATION 
% SPECIALTIES 





TUCO Ue RR 


WE MAKE 
EVERYTHING 


For the Successful 
Operation of 
ELECTRIC LIGHT PLANTS 


Arc Lamp Specialties of Thorough Tested Reliabil 
NEW IDEAS NEW DESIGNS 








Lalla 


ity 


No. 500 No. 575 
Hanger Board with absolute Hanger Board with Hood, Insulated 
cutout for Series Arc Lamps. Hanger and absolute cutout for 


For indoor use. Series Arc Lamps. For outdoor use. 


' 


No. 62: No. 600 No. 1029 
Series Are cutout. For high voltage. Series Arc Switch. For pole bases. Hand Carbon Cutter. ¥ 
Central Station Managers, Dealers and Contractors are invited to 


investigate our complete line of electrical specialties 
Write for Catalogue and Prices 


The Lundin Electric and Machine Co., Inc. 
Office and Factory, 10 Thacher St., Boston, Mass. 


Manufacturers of Electrical Specialties 


TUTTLE ATTRITION TTT TTT NOLES 











CUUTEVYERR MORI RERUMULOVITYR NTT CURTIN TT OUILI CERRO EC UUUCOOALULULELLL NT TVINEVITITITINERTITICORERTITATTITITELTITVPIICIRUTVTTINRIUNTINITINITIVITE RU 
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NEW WANAMAKER BUILDING, PHILADELPHIA, PA. 

















INDIA RUBBER & GUTTA 
PERGHA INSULATING GO. 





AUTHORIZED MANUFACTURERS 


HABIRSHAW RED CORE 
USED THROUGHOUT 
JOHN WANAMAKER BLDGC., PHILADELPHIA, PA. 
WIRED BY 


PENNSYLVANIA ELECTRIC EQUIPMENT Co. 
PHILADELPHIA, PA. 











SALES DEPARTMENT 


253 BROADWAY, - - NEW YORK CITY 


Mr. JAS. B. OLSON, Manager of Sales 


WwORKS 


YONKERS, NEW YORK 


W. M. HABIRSHAW, President and General Manager 











MARION INSULATED WIRE® RUBBER C°. 


MARDOEARCTVNRERS OF 


RUBBER COVERED WIRES AND CABLES 


CS) eee 
Pa ue EAGLE BRAND Ittn acl Tatas 
EA a RAN | SIGNAL. 
nee, a | MINING, MARINE 
ELECTRIC LIGHT - & 
AND TELEPHONE 
WIRES & CABLES 


AND SUBMARINE 


WIRES & CABLES 
EE eenreene co comer 

MAIN OFFICE AND FACTORY, MARION,IND, 
CHICAGO OFFICE& WAREHOUSE 141 SO.CLINTON ST, 


TRADE MARK. 


sarhan 





CARY SPRING WORKS 


240 and 242 West 29th Street, New York City 


FLAT SPIRAL 
ey 





EXTENSION Manufacturers of 
CON e ry 
CMa = Mire and Springs 


COMPRESSION For Machinery, Motors, 


WA Clocks, Music Boxes and all 


kinds of Electrical Purposes 
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WINDING MACHINERY 


FOR INSULATING WIRE 


" AMERICAN,” 
STORIGE CELLS ARE THE BEST 


fend for Descriptive Catalogue 
AMERICAN BATTERY COMPANY 








American Insulating Machinery Go. 
N. W. Cor. Hancock and Oxford Streets 





173 So. Clinton St., Chicago, '!» 
ESTABLISHED 1889 


PHIL2DELPHIA, PA. 














H, N. FENNER, President 








204 PEARL STREET, - * 


d. F, BLAUVELT, Agent 


NEW ENGLAND BUTT COMPANY 


Manufaeturers of 


MACHINERY FOR INSULATING ELECTRICAL WIRES 


Braiding, Taping. Winding, Twinning, Cabling, Stranding, Polishing and Measuring Maehines. Cabie Covering Braiders 
FINE CASTINGS A SPECIALTY 


RUSSELL W. KNIGHT, Treasurer 








- PROVIDENCE. R. I.. U. S. A. 
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AN ENGINEER’S SOLILOQUY 
“AIV’s Well That Works Well” 


To be or not to be a meter—that is the question. Some are good, some 
bad; some run fast, some slow; some are cheap, some are expensive, 
and some are not worth giving away. @ He who wants an accurate 
watch must pay the price, and whoever wants a meter that is accurate 
on all loads all the time must buy a ‘ DUNCAN.” 


The meter that has the longest life, gives the best service, is the meter 
that costs the least in the long run. @1 know from past experience 


that DUNCAN WATT-HOUR METERS, as part of a plant's 


equipment, keep it in a sober, healthy and money-making condition. 
Since we've used the ‘‘DUNCAN’ peace and profit have been our reward. 


The meter that holds the highest record for accuracy, permanency and 
torque is the one we have just in- 








stalled, and is the one you want. | Duncan Electric Mfg. Co. 
That’s the “‘ DUNCAN.” LAFAYETTE, INDIANA, U.S.A, 
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JUST PUBLISHED 


Sixth Edition, Thoroughly Revised and Enlarged—1906 12mo, Cloth, 250 pages, 134 illus., Price, $1.00 Net 


The Management of Electrical Machinery 


A Thoroughly Revised and Enlarged Edition of 
Practical Management of Dynamos and Motors 


By FRANCIS A. CROCKER, E.M., Ph.D., 
Professor of Electrical Engineering, Columbia University, N. Y.; Past Pres. of the Amer. Inst. of Electrical Engineers; Past Pres. 
of the New York Electrical Society. 
AND 


SCHUYLER S. WHEELER, D.Sc., 
President Crocker-Wheeler Company; President of the Amer. Inst. of Electrical Engineers; Member American Society of Civil Engi- 
neers; Member American Society Mechanical Engineers. 


CONTENTS 


PART I. Selection, Installation, Connection and Operation. 

Introduction. CHAP. I. Principles of Electric Generators and Motors. II. Facts to be Considered in the Selection of Dynamo- 
Electric Machinery. III. Installation of Machines, Foundations and Mechanical Connections. IV. Installation of Generators, Switch- 
boards, Electrical Connections and Auxiliary Apparatus. V. Operation of Generators. VI. Connection and Operation of Electric 
Motors, and Method of Speed Regulation. : ; 


PART Il. Inspecting and Testing. 
CHAP. VII. Adjustment, Friction, Balance, Noise, Heating and Sparking. VIII. Measurement of Electrical Resistance. 1X. 
Measurement of Voltage and Current. X. Measurement of Speed and Torque. XI. Determination of Power and Efficiency. 


PART Ill. Localization and Remedy of Troubles. 

CHAP. XII. Introductory of Treatment. XIII. Sparking at the Commutator. XIV. Heating in Generators and Motors. XV. 
Heating of Commutators and Brushes. XVI. Heating of Armature. XVII. Heating of Field Magnets. XVIII. Heating of Bear- 
ings. XIX. Noisy Operation. XX. Speed Too High or Too Low. XXI. Motor Stops or Fails to Start. XXII. Voltage of Generator 
Too High or Too Low. XXIII. Dynamo Fails to Generate. 


PART IV. Constant Current Arc Dynamos. 
A CONSIDERATION OF THEIR SPECIAL REGULATING APPARATUS. 
CHAP. XXIV. Brush Are Dynamo. XXV. Wood or Fort Wayne Arc Dynamo. XXVI, XXVII. Thomson-Houston Dynamo. 


PART V. 


CHAP. XXVIII. Railway Motors; Methods of Suspension, Connection and Control, Cleaning and Inspection. 





8vo, Cloth, 291 Pages, I78lllus., Price, $2.50 Net NINTH EDITION, REVISED 





I2mo., Cloth, 178 Pages, Illustrated, Price, $2.50 Net 


Alternating Currents , ih nis 
Their Theory, Generation and Transformation The Management of Accumulators 


A Practical Handbook 


CONTENTS. An Edition, Mostly Re-written, of Volume I. of ‘‘Electric 
, 
Alternating Currents. Frequency and Wave Shape. Form, Light Installations 

Factor and Amplitude Factor. Series Arrangement of Impe- BY 
dances. Polyphase Currents. Theory of the Wattmeter. Effect 
of Self-Inductance. General Conditions to be Satisfied by Alter- SIR DAVID SALOMONS, Bart., M.A. 
nate-Current Instruments. The Dynamo Used as an Alternator. 
Transformers. Ratio of Transformation. Induction Motors. 
Squirrel-Cage Instruments. Alternator Used as a Motor Syn- CONTENTS. 
; is i Transformers. Resist- : , ae 5 p 
x a cena ackiaeey. Assump- Introduction. Index of Terms. Description of Cells and Their 
tion Underlying Approximate Theory of Induction Motors. Ex- Mode of Employment. Setting Up the Cells and the Accumulator 
perimental Data Required for Construction of Circle Diagram. House. Charging—Storage Capacity of Various Cells—Weight per 


ceubegeig ine of oi ee tne ggasi oricepiote horse-power-hour capacity of Various Accumulators. Discharging. 
erie Cana iene Onin and Their Uses. Compen- Failures; Their Causes and Remedies. Testing a Section. Sum- 


sated Motor. Index. mary. Index. 





BY. 
ALFRED HAY, D.Sc., M.I.E.E. 











D. VAN NOSTRAND COMPANY 


Publishers and Booksellers 23 Murray and 27 Warren Sts.,. NEW YORK 
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MERE CONTRACTORS, ADVERTISE! 











A four-circuit Universal panel and four ‘‘Universal Units” assembled into 


a twelve-circuit panel board. 


Sena for Catalogue 207 


THE J. LANG ELECTRIC CO. 


The Panel Board is the part of an installation which 


is most conveniently inspected. 


The “Universal” panel can be installed at a cost little 
greater than that of porcelain cutouts and is infinitely 


superior. 


Give your work the stamp of quality. Install the 
Universal, put your nameplate on it and you will have 
created an effective but inexpensive advertisement—an 


advertisement which will bring business and better prices. 


With a few small panels and a supply of “Universal 
Units” you can have a complete stock of panel boards 


ready for immediate use. 


Nos. 116-128 North Lincoln Street | 
CHICAGO, U. S. A. | 




















The Motor for Work 


Our Types E. and M. E. Direct- 
Current Motors 
are more adaptable for general service 
than any other types on the market. 


They are particularly 
suited for use in con- 
fined spaces and for 
direct connection. 





From 5 to 25 H.-P. 


Cool running under full load, insured by 
the relation between the brush contact 
and the commutator, is a special feature. 


Write for Bulletins 


The New England Motor Company 


LOWELL, MASS. 
New York Office, 253 Broadway 


























The Home Beautiful 


Lighting Plant Profitable 


Homes that use barely enough current for the necessary 
lighting aren’t heavy current consumers. Tempt them 
to use more by displaying and encouraging the purchase of 


Eleetrie Portables, Newels 
and Electroliers 


Our line of these goods is 
complete in every detail, and 
we have a _ proposition of 
special interest to lighting 
companies seeking modern 
methods of stimulating the 
demand for current. 

Let us send you our Catalog 
No. 26 and go into details 
with you. 











The Goodwin & Kintz Co. 
Office and Factory: Station C, Winsted, Conn. 


Salesrooms: New York, Boston, Baltimore, Chicago, San \ peeeion, Montreal, 
Cape Town, So. Africa, Sydney, N. S. 
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STANDARD ELECTRICAL CATALOG 


BEST KNOWN!! 
KNOWN TO BE 
THE BEST!! 
LET 
W. F. LECCETT 
56 Pine Street, New York 
PROVE IT !! 
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We Welt hth Mano) - man Rome a. hs) 
IMPRECNATING APPARATUS | 


lectric Cables 
Armatures 


Emil Passburg System 
Passburg Patents 


Field Transformers 


Magnet Coils 


Pe oe ?) A ole 


314 Mooney-brisbane Bidg. 


Buffalo, N. Y. le 


Over 700 apparatuses in use. 














In the HEART of the 
NEW ELECTRICAL CENTER 
OF NEW YORK 


THE BEST EQUIPPED ELECTRICAL 


SUPPLY STORE 
STANLEY AND PATTERSON 


23 MURRAY STREET 27 WARREN STREET 


( FROM BLOCK TO BLOCK) ~ 














PATENTS 
PATENTS 





Save money and time 
by sending your 
matters to me 

TRADE-MARKS 


DESIGNS 
COPYRIGHTS 














MODEL MAKING 


EXPERIMENTAL WORK AND ENGINEERING 
(oF he wee & ony we Oh dite « & BCD «Oe On OF, Se - ae. Oe wa OB 


We have a modern machine shop at your disposal! and will 
rate Cor-Vetl t-te FUSE SE Woh ted ba Lo oll 
We will send a represeniative to sec you on receipi of your 
-reauest. 
SPLITDORF “LABORATORY, 7-273 Vandewater Street, 
NEW YORK. Nik: 


E. S. DUVALL 


Washington, D. C. 
LOAN 6 TRUST BUILDING 








AND COPYRIGHTS 


Send your business direct to Washington 
Saves time and insures better service 


PERSONAL ATTENTION 
GUARANTEED 
25 YEARS’ ACTIVE PRACTICE 


SPECIALTY 
*¢ Working on the Failures of 
Others ”’ 


Siggers & Siggers 
PATENT LAWYERS 
Suite 20-25 WASHINGTON 
National Union Bidg. D.C. 























FACTORY TIME CHECKS 


They are being used more and 
more. Write for our pamphlet, 
“Time Checks, and Their Use.” 


American Railway Supply Co. 


Address Department §., 24 Park Place, N. Y. 








For testing dry cells, use the 


Eldredge Battery Ammeter 
= igs phere 

Indi ition and 

in either direct on of current. 

Connecting cord can 

quickly detached if broken 

f and a new one connected. 

Price $3.50. 

Eldredge Electric Mfg. Co. 

3 Post Office Square 





KENT POCKET METERS 
Are standard and most reliable. ‘‘Dead Beat”’ 
Accuracy Guaranteed 
Volt-Ammeters: 0-6 volts; 


Price $4.00. * Ampere. e-me- 
ters 0-20 amperes, Price 
Sis: 0-30 amperes, Price 


Atwater Kent 


Mfg. Works 


118 North Sixth Street 
PHILADELPHL, PA. 

















Springfield, Mass. 1 











WILLARD 
STORAGE BATTERIES 


CLEVELAND, OID 





THE WILLARD STORAGE BATTERY CO. 





-s < 
INCANDESCENT LAMP 
REPLACER and CLEANER 


HANDLES THEM AT ANY 
HEIGHT OR ANOLE 
FRANK W. MORSE 
ROOM 301, 116 BEDFORD STREET 
BOSTON, MASS. 








REG TRADE MARKS | THE PHOSPHOR BRONZE SMELTINGCO.|[IMITED, 


2200 WASHINGTON AVE.PHILADELPHIA. 
C] 


"ELEPHANT BRAND PHOSPHOR-BRONZE 
Neh 5 ies | 


| 


INGOTS,CASTINGS WIRE,RODS,SHEETS,etTc. 
—DELTA ME TAL— 
CASTINGS. STAMPINGS ano FORGINGS. 
ORIGINAL ano Soce MAKERS INTHE U.S. 





EMPIRE 


MINIATURE 


LAMPS 


Send for Circular 
H, W. MoCANDLESS & 00. 


Licensed Manufacturers 
67 & 69 Park Place 
NEW YORE 













RUBBE 
cov 


creo WIRES #4 CABLES 


For Every Service 


For Underground, Aerial and Subma- 
rine use, ‘‘ SAFETY ” wires and cables have 
the endorsement of some of the largest 
users in the United States. 





The Safety Insulated Wire & Cable Co. 


114-116 LIBERTY ST., NEW YORK 














ALTERNATING CURRENT 
MOTORS 


AND 


CEILING FANS 


mero BY 


CENTURY ELECTRIC CO. 


ST. LOUIS, PAO. 





WOOD PINS—100,000 IN 
STOCK 


These pins are the best ever pro- 
duced. Prices are satisfactory. 


ELMER P. MORRIS CO. 
51 Dey St., New York 














SUBSCRIBE FOR THB 


Inventive Age 


ONF DOLLAR A YEAR 


Contains index of all patents issued each 
week, and — = information. - 
dress INVENTI PUBLISHING Nek is 
National Uaioe “ake” Washington, D. C 


WAN TED 


A Salesman for high-class Incan- 
descent Lamps by leading Com- 
pany outside Association. Address, 
giving references, 


“HIGH CLASS”’ 


Care ELECTRICAL REVIEW New York 








EVENING COURSES 
IN ENGINEERING 
By eminent specialists 


POLYTECHNIC INSTITUTE 
OF BROOKLYN 








FRED W. ATKINSON, President 











THE SCHWERDTLE STAMP CO., 
i he Hau ane. A Coll 
— vical and vil E 


Mec! 
Che i Exte 


en 
ve shops. 


modern. Expenses low. 
x oratary un Frofeerional Register of Alum- 
i, address C, L. NEES. 








EALS -MACR. 
BRIDGEPORT, CONN. 


ES ER ST RES TL 
ROSE POLYTECHNIC oe 











NORTHERN ELECTRIC aND MACHINE CO. 


SELECTED 


IMMEDIATE TO THIRTY DAYS DELIVERY 


LOCUST PINS 


MAIN OFFiceE BROOKLYN,N.Y. 


BRANCH OFrFice BUFFALO,N.Y. 
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ay pROMETHEUSE 


THE ONLY SYSTEM 
OF ELECTRIC HEATING 
NOT BASED UPON 
WIRE RESISTANCES 











The Central Stations Doing the Largest Business 


are those availing themselves of every opportunity to popularize the use of 
electricity by teaching actual and prospective customers its manifold uses. 


Prometheus Appliances for Cooking 
and Heating by Electricity 


are the modern station manager's business producers. The pleasing design 
the unequaled simplicity and uasurpassed efficiency of Prometheus appliances 
not only lead to increased business from those already on your line, but by 
offering the opportunity of combining the advantages of, grametnie heating, 
lighting and cooking, they help land : . 

new contracts. 




















We have a New Plan for Increasing the Sale of Current 


Ask for our Special Offer of Electric Irons in one hundred lots or more 


The Prometheus Electric Company 
234 E. 43d Street New York 
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“THE STANDARD” MOTORS 


We haye facilities for building practically perfect small 
motors. Our very large selection of frames enables us to 
fill your orders for motors adaptable to any class of service, 
open, gauze enclosed or solid enclosed, vertical shaft, back 
geared, variable speed, with sliding base, or with broad, 
Hat, planed feet—in short, any kind of motor you want 
of 15 H.P. to 1-30 H.P. 

We have made over 12,000 of these standard motors 
and all are giving satisfactory service. 

“The Standard” motors sell readily and will help build 
up your motor business. 
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| New York, 66 Cortlandt Street 
Baltimore, 513 American Building 


Boston, 235-237 Congress Street 
St. Louis, 11th and Locust Streets 
Los Angeles, 278 South Main Street 


COME AND SEE US, OR WRITE FOR INFORMATION 





THE ROBBINS & MYERS COMPANY 


Main Office and Works: SPRINGFIELD, OHIO 


Philadelphia, 730 Witherspoon Building 
Dallas, Opera House Building 




















RUBBER COVERED 
WIRES AND CABLES 


Factories and General Offices 
BRISTOL,R. |. 





NATIONAL INDIA RUBBER CO. 


New York Office, 189 Duane Street. 








COMMUTATOR INSURANCE 


That’s what we offer, for there’s no friction or wear 


with these brushes. 


Being 90% pure graphite insures low resistance, no 
sparking under varying load, longer wear and no greasing. 


HOLMES FIBRE-GRAPHITE MFG. CO., Germanroan Priisorienia a 














Chisage hrs dl Hoot! ig Ge.. 
National Electrical Code Standard Bare and 


Insulated Electrical Wires 
CHICAGO, ILL. 








ATLANTIO INSULATED WIRE AND OABLE Oo. 
WIRES AND CABLES 


FOR SUBMARINE, AHBRIAL, UNDERGROUND AND 
INTERIOR USD 


FACTORY 
STAMFORD, CONN. 


120 LIBERTY STREET 
NEW YORK CITY 














THE “UNIVERSAL” LINEMEN’S TESTING SET 


‘*Meets the Linemen’s Requirements ”’ 


GC, Equipped with Hand Microtelephone 

C, Self-contained in substantial oak case 
@, Gives Alternating and Pulsating Current 
C, Can be operated with one hand 

C, Fitted with leather carrying strap 

GC, For both series and bridging work 


Write for quotations 


THE HOLTZER-CABOT ELECTRIC CO. 


Dal CHICAGO, ILL. 


BOSTON, MASS. 














MANHATTAN 
ELECTRICAL SUPPLY CO. 
Something Electrical for Everybody 


NEW YORK, 17 on say and 14 Murray St. 
CHICAGO, 188 5 
Puctores JEASEY” city, N.J., RAVENNA, 0. 





















60-DAY CLOCKS 


The Prentiss Clock is the 


only 60-day clock ms Ret 
tured in the world and ‘keeps 
perfect time throughot it its 


long run. By its use you 
are always assured of the 
correct time and date with 
a minimum amount of at 
tention on your part. 

Also Frying-Pan, Tile, Pro- 
gram, Electric, Synchro 
nized and “Approved” 
Watchman’s Clocks. 

Send for Catalogue No. 206. 


The Prentiss Clock 
Improvement Co. 
Dept. 20, 49 Dey Street, New York City 
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iT TAKES A LIVE FISH TO SWIM UP STREAM 
ANY DEAD ONE CAN FLOAT DOWN 





WE ARE SURE ENOUGH “LIVE ONES” 


"ROCK ISLAND 
DRY CELLS 











~# 


i 
xd 
2 














THE BEST IN EVERY TEST 





Write for Samples and Prices 


ROCK ISLAND BATTERY CO. 


CINCINNATE - - - OHIO 














HIGH GRADE 
ICNITION CELLS 


THE BEST FOR ALL PURPOSES 
UNIFORMITY LONC LIFE 


EASTERN 


CATTERY CONNECTORS 
















_ POSITIVELY WON’T SHAKE LOOSE 
For sale by all dealers. Electrotypes ready. 

CASTERN CARBON WORKS WEST BERGEN. 
Carton Place - Jersey City, N. J. § ftrseveiry.s1) 


3 
















a Brass 
same as a Ball Joint Drip Ny 
29 Nozzie 
the Universal Adjustment of Neate 
Gasket 
- | 
tullman Floor Outlets »~,... cami 
makes the floor plate line up perfectly with Gasket and 
the oor surface, no matter how much out of r#* Plu 
level the box body is. Adjusting 
le catalogue tells all about it. May we Ring 
send it ? (in various 


heights) 





Manufactured by 


STEEL CITY ELECTRIC CO. 


PITTSBURGH, PA. 





NEW YORK CHICAGO 8 
ee SAN FRANCISCO, CAL. 
a6 Corrigan I. A.\Bennett Brown. loane Co. 
zl Par eget 187 S. Clinton St. Union Trust Bldg. 
. ATLANTA BUFFALO CLEVELAND 
Newcomer-Manry Co. G.E 
1085. Forsyth St. 237 Tunont St. Citizens’ Bldg’ Showing Parts Ready 


for Assembling 
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SOLUTION 
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There Are Three Reasons Why 
Dealers Should Handle 
The Edison Cell 


The principal reason is that its sale will build 
up into a permanent, profitable business. This 
again is based upon two good sound reasons: 
first, the merits of the cell, and second, the great 
amount of general advertising which is being 
done for it. 

As for the first point: any man who has tried 
a dry battery, for instance, and then an Edison 
cell will never again buy a dry battery. As 
Prof. Carhart says, ‘A dry cell has the excitant 
in the form of a semi-fluid or porous, pasty mass. 
In so far as depolarization depends upon diffu- 
sion, the dry cell may be expected to show a 
more marked and persistent depression of volt- 
age when placed on an external resistance of no 
more than 5 ohms. Such anticipation is abun- 
dantly justified by the curves of Fig. 58, derived 
from a test of one of the best-known cells of this 
class. The E. M. F. fell to less than one-half its 
initial value in one hour, and its recovery during 
the following hour was quite leisurely.”” Com- 
pare this with the Edison cell, which stands up 
with full voltage under the heaviest service to 
the end of its guaranteed life and is, moreover, 
the cheapest form of battery energy. 

The second point, about advertising, is well 
understood by progressive dealers. They know 
that it is easy to sell a good article which is well 
advertised and that the big advertiser can give 
better value because he has a bigger business. 
During the past season we have carried adver- 
tisements, not Only in the technical, but also in 
the popular, scientific and general papers, like 
the ** Scientific American,” ‘‘ Popular Mechanics,”’ 
‘“Gas Power,” ‘Gas Engine,” ‘* Motor Boat,” ‘‘ Ev- 
erybody’s,” “‘ Collier’s,” ‘* Saturday Evening Post,” 
the Agricultural papers, etc., etc. The result has 
been an immense volume of inquiries which we 
turn over to our dealers. A battery customer 
gained in this way often becomes a steady buyer 
in other lines from the dealer. The dealer profits 
by the good reputation of the battery. We keep 
our dealers well supplied with literature. Send 
for samples. 



































Edison Manufacturing Co. 


3 Lakeside Avenue, Orange, N. J. 





31 Union Square, New York 304 Wabash Avenue, Chicago 









28 Clerkenwell Road, London, EB. C. 54 
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10,000 Miles 
FROM AMPERE 














C-W Generator tn Government Printing Office, 
Manila, P. J. 


C-W generators perform as well 


as in our testing pit 


This point is appreciated by 


exporters 


Bulletin 531 gives reasons 


eo COMPANY &F 


Alternating and Direct Current 
Machinery 


AMPERE, N. J. 


10 ; AMPERE 


Thermal Flasher 


For Direct or Alte rhating 
4 Current, one to !0 amperes, 
100 to 500 volts (menti ion volt- 
age current and whet!ier alter. 
nating or direct curren t). Wide 
range of adjustment. carbon 
contacts. 

The only successful thermal 
flasher for large currents, 
Write for full particulars and 
trade discounts. 


THE PHELPS Co. 


20 State Street, DETRO!T, U.S. 4. 







AALLELLOL ILS EL TALE. 














==) _SKEDOODLE A 


The original thermal flasher, built for : nating or 
direct current one to seven 16 ¢. p. lan » ‘ur to 
forty 2.c. p lamps. Price, 4% amper: >, $1.00, 
E xpansion bar supported at both ends: per rmanent 


adjustment unaffected by vibration. Sold vy regular 
electrical dealers everywhere. 














The thelps Co., 20 state st.. petit, u.s.a. 
THE “FIREFLY” 
Automatic Motorless 


FLASHER :, . 


operates three 16, six 8, twelve 4 c p. lamos or less on direct or alternatiny current. 
Order a sample sent by mail on approval at trade discount and give it a thorough test. 
In a metal box, LIST PRICt, $1.50 EACH, Liberal discount to the trace. 
C.0O.SCHNEIDER G&G CO., Manufacturers, 84 E. Adams St., Chicago, Ill, 























TRAY PLATE STORAGE BATTERY 


The Simplest. most Durable and best Storage Battery made for 
Central Stations, Lighting and Power Plants, Isolated Plants, etc. 


Send for Details 
TRAY PLATE BATTERY COMPANY 
5 FREDERICK ST., BINGHAMTON, N. Y. NEW YORK, 39 CORTLANDI ST. 























CuHicaco Epison Company 


REPAIR SHOPS 


76 MARKET STREET, CHICAGO. te ONE, MAIN 128 


FIRST-CLASS EQUIPMENT 
THROUGHOUT 


DYNAMOS, ARMATUEES, MOTORS, ARC LAMPS, INSTRUMENTS 
High Grade Macuina Work of all Kinds. Correspondence Solicited 





<M > 


“GRIPTITE” 


GROUND CONNECTING CLAMP 
For Grounding Metal Conduit and Lead Cables 


Patent Pending 


MADE FOR 
Y, 34, 1, 114. Ie, 2, | 
246 and 3-inch 
IRON PIPE 
TAKES | 
GROUND WIRE | 
To No. 4,B.& 5. | 





NATIONAL ELECTRICAL CODE STANDARD 
MANUFACTURED BY 
NOVELTY ELECTRIC C9. 


PHILADELPHIA, PA. 


Ask for Prices and Discounts... 
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Stanle 





Type “KK” 


are of the double rod 
construction, the latest 
development in Arc 
Lamp design. 

The shell is made of 
one piece—steel, copper 
or brass, and possesses 
great strength. 

The top is punched 
and drawn from '/s-inch 
cold steel and cannot be 
broken. 

All parts are made 
to gauge and are inter- 
changeable. 


No Cotton, 


-GI. 








Enclosed 
Arc Lamps 


“PITTSFIELD Quatity" 
200 hours with one 
trimming. 

Resistances on porce- 
lain bobbins instantly 
removable. 

For all circuits and 
conditions —the same 
general design for all. 

The simplest Lamp 
on the market. 


Rubber or 


Asbestos Insulation used 


We have had fifteen years’ experience in the business 
of manufacturing Arc Lamps and Accessories 


Atlanta, Empire Building 

Boston, Oliver Building 

Chicago, Monadnock Block 

Cincinnati, First Nat’l Bank Building 
Cleveland, Citizens’ Building 


Detroit, Chamber of Commerce 


Kansas City, Postal Telegraph Building 


Minneapolis, Guarantee Building 
New York, 42 Broadway 


Omaha, New York Life Building 
Philadelphia, N. American Building 
San Francisco, Atlas Building 
Seattle, Pioneer Building 

St. Louis, Century Building 








Stanl ey-O 


| Electric 


MFG. Company’ — 


“4 


Pittsfield 
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DYNAMOS and MOTORS 


FOR 
LIGHT and POWER 









































Direct and Alternating Current 


GENERATORS MOTORS 


Engine Type and Belted Type. Constant and Variable Speed 
Two Wire and Three Wire for all Speed Ratios. 

With Novel Mechanical and Motors for Machine -Tool 
Electrical Features. Driving. 








Burke Electric Company 


Main Office and Works, ERIE, PA. 


OTHER SALES OFFICES 


NEW YORK PITTSBURC CHICACO PHILADELPHIA 
26 Cortlandt Street Park Bidg. Maural & Co., Fisher Bidg. Real Estate Trust Bidg. 
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‘Where the Responsibility for 











Complete 
Power Equipment is Divided 


The Results can hardly be as Satisfactory as when the Machinery 
is All Designed, Built and Installed By ONE Company 


HOW IS IT POSSIBLE TO REALIZE THE HIGHEST EFFICIENCY EXCEPT THROUGH HARMONIOUS 


WORKING OF EVERY DETAIL? 


In the absence of this no plant can yield the MAXIMUM OUTPUT to be obtained from your water power, 
under proper conditions, at the Minimum Expense per kilowatt-hour for Operation and Maintenance. 


ANY EFFICIENCY SHORT OF THE HIGHEST ATTAINABLE MEANS PROPORTIONATE LOSS 





fie. 





A Line of Allis-Chalmers Alternating-Current Generators direct connected to Hydraulic Turbines. 
The Aggregate Normal Capacity of these Units is 25,000 H.P. 


When we Furnish the Complete Equipment for an Hydraulic Power Plant 


To Operate Under a Given Head of Water 
WE CAN GUARANTEE 





A Definite Electrical Output per Unit, with a Specified Discharge in the Tail-Race. This obviates the necessity of testing the turbine or generator 


separately, and enables the purchaser to determine readily, at any time, whether the terms of the contract are being met; for he 
has only to measure the volume of water discharged and compare this result with the readings of the instru- 
ments on his switchboard to know at once the combined efficiency of 


THE COMPLETE UNIT 
Allis-Chalmers Company Has Offices in All Large Cities 























Canadian Representatives, Allis-Chalmers-Bullock, Ltd., Montreal. 
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TYPE “Q” BRAKES 
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PARTICULARLY —_ ... 
ADAPTED IN 1 hes | FACIL EY 
CASES | ite hy AND SPEED 


WHERE _ (ey 7 | ’ 
FREQUENT md —~25 on " IN HANDLING 


STOPS AND — eC eee _<| si le UNDER ALL 
ARE Bis ct ; CONDITIONS 


ARE po ‘ 
, i cet = OF SERVICE 
The brake force is applied axially and is balanced within the 
frame of the brake. 


THE BRAKE FORCE IS EQUALLY EFFECTIVE IN EITHER DIRECTION OF ROTATION 
SEND FOR BULLETIN No. 184 


The Electric C ller & Supply Co. 
‘© Se a < @) 
4 


OVER 25,000 MILES IN USE 











Che Engineering Press 
Tudex Review 


Publishes the résumés of all arti- 
cles appearing in the electrical 
and other engineering papers the 
world over. 

If you want articles on any 
subject, you should consult it. 


PUBLISHED MONTHLY 








GENERAL OFFICES: 29 WEST 34TH ST., NEW YORK CITY 
Makers of 


Branch Selling Agencies: 
Atlanta, Ga. 


Continuous, Weber sumncre, We. 
Ov " R -* } 
and Wolhaupter Chicago, IU Single copy, 1/-; yearly 


Rail Joints subscription, 10/6. 


Cechnical Press Ass'n 





Compromise and In- 










sulating Joints iB 2 Be Rag a 
Protected by United “A coe St. Louis, Mo. 20, rue de la Shancellerie 
States Patents bi ee Brussels 











Catalogues at<all Selling Agencies 

















MULTI-SPEED ELECTRIC MOTORS 


ARE OF THE MULTI-POLAR FORM FROM 5 H.-P. UP 


THE STOW MULTI-SPEED MOTORS ARE 
NOT LARCER THAN STANDARD MOTORS OF THE SAME H.-P. AND 
MINIMUM SPEED AS BUILT BY THE LEADING COMPANIES, WHILE THE 
RANCE OF SPEED THROUCH WHICH THEY CARRY THEIR FULL LOAD 
18 FOUR TIMES AS CREAT. THEY WILL CARRY THEIR FULL LOAD AT 
ALL SPEEDS WITHIN THEIR RANCE WITHOUT SPARKING WITH AN 
EFFICIENCY PRACTICALLY AS HICH AT ONE SPEED AS ANOTHER. 
THESE RESULTS ARE ARRIVED AT WITHOUT USE OF RHEOSTATS OR 
CONTROLLERS, AND WITH ONLY ONE VOLTACE APPLIED. 

Bullt in open, semi-enclosed, and fully enclosed types. Specially 
adapted to driving individual machine tools. Send for our 
Bulletin No. 52 showing motors in operation. 


STOW MFC. CO., - - BINCHAMTON, N. Y- 


NEW YORK, 136 LIBERTY STREET 
General European Agents, SELIC SONNENTHAL & CO., 85 Queen Victoria St., London, Eng 
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DIEHL APPARATUS 








TYPE E MOTOR- BULLETIN No. 100 


18 YEARS’ EXPERIENCE _.. 
in the seaaia ony ley aidhesr aig all purposes “Diehl Manufacturing © 


WRITE FOR BULLETINS 


anon Cane - MAIN OFFICE & FACTORY. _ 
1-563 Broadway, New York 
17 Filbert Street, Philadelphia KE RT, 
* 211 East Jackson Boulevard, Chicago Ne Je 
w Jersey. 














CENTURY BROWN HOIST 
Single Phase Motors | |LOCOMOTIVE CRANES 


are found to be exceedingly economical Tools 
about power and lighting stations 





ARE SELF-STARTING UNDER FULL LOAD 





Entirely automatic in operation 

High efficiency and power factor 

Built of the best material, every part true to gauge 
Strong and substantial for severe service 

Can be mounted on side wall or ceiling 


WE ALSO BUILD VERTICAL AND BACK-GEARED MOTORS The Brown Hoisting Machinery Company 
CENTURY ELECTRIC CO. ENGINEERS AND MANUFACTURERS HOISTING MACHINERY 


FOR ALL PURPOSES 


MAIN OFFICE AND WORKS: Office and Works: CLEVELAND, OHIO 


404 NORTH 4TH STREET, ST. LOUIS, MO. 
Branch Offices, New York and Pittsburg 
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prague f lectric (ompany 


Fligh Grade Electric Motors for Driving Machine Tools 








GC. These motors are used ex- @ The service they render is 


clusively in many machine unequaled by = any other 


shops because of their superior motors, and the demand for 





design and construction. them is unparalleled. 





Write for a copy of Industrzal Bulletin No. 2186. 


General Offices: 527-531 West 34th Street, New York 


BRANCH OFFICES IN PRINCIPAL CITIES 























DRUM CONTROLLERS 
FOR MACHINE TOOLS 


Length of shaft in these controllers has been reduced 
to the least practical dimension, reducing to a minimum 
the space occupied on the tool. 

Shrinkage troubles are eliminated by making the drum 
cylinders of cast iron. 

Instead of the usual three-square shaft construction a 
turned shaft with keyway is provided. 

This construction readily adapts itself to sprocket or 
gear drive. 

Armature resistance is used for starting purposes only. 
A large number of field steps provide amply for speed regulation. 

A center latching device in the full-reverse type, operated bya push button in the 
handle, provides against unintentionally throwing the handle past “off” position. 


Bulletins 77 and 78 give complete information. 























The Cutler-Hammer Mfg. Co. 


Milwaukee 
New York Boston Chicago Pittsburg 
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POWER AND LIGHTING 








850 
K. W. 
D. C. 


Generator 
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250 
Volt 
90 
R. P. M. 


DIRECT AND ALTERNATING 





WRITE FOR 


D. C. Bulletin No. 7B A. C. Bulletin No. 7H 
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| TRIUMPH — 








TRIUMPH ENGINE TYPE GENERATOR 


Triumph generators are liberally rated and efficient, 
therefore they carry extreme overloads with a mini- 
mum temperature rise. 

We employ the most skilled labor and use nothing 
but the best of materials in our construction. 

Our engineering department is at your service at all 
times and we are in a position to equip your plant 
throughout in the most up-to-date manner. 


Bulletins Nos. 241 and 267 sent on request 


TRIUMPH ELECTRIC CO. 


Main Office and Works, Cincinnati, O. 


NEW YORK, No. 1123 Broapway BRANCHES IN ALL LaRGE CiTies CHICAGO, Great NorTHeRnN BLoDG. 








AaB 


| When in BOSTON Stay at the 


Copley Square Hotel 


Cor. Huntington Ave. and Exeter St. 













DETER OLD OEE Ee Oe WIE 





Established 1875 


We make these and dozens 
of other composition devices 


Bushings, Rings, Collars, Coil Plugs, 
Battery Covers, Switch Bases, Switch Keys, 
Socket Keys, Handles, Mouth Pieces, Etc. . (1) 


And we do our work RIGHT ——— 






The most centrally located hotel for travelers and visitors. One block = 
from Boston & Albany “Huntington Avenue Station” and N. Y., N. H. & H. & 
“Back Bay Station.” Electric cars pass the door to B. & M. R. R. “North 2 
Station” and connect with “L’ and surface lines to all parts of the city 
and suburbs. 

Ten minutes’ walk to shopping and business district. 

A high-class, modern house, intelligent service, moderate prices, pleasant 
rooms, superior cuisine. Long-distance telephone in every room. 

Ladies traveling alone are assured of courteous attention. 


AMOS H. WHIPPLE, Proprietor 
Copley Square is Boston's literary, musical, artistic and religious centre. 


GEL EEO LENT SET LODGED AEE RE EEL ELT 


CNA ESE 





PIS 


























DICKINSON MANUFACTURING Co. 


SPRINGFIELD, MASS. U.S.A. 
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GWAGNER ELECTRIC MFG. 69(2 


Transformers 








Long distance high tension transformers and power transformers of large capacities. 
Standard Motor and Lighting Transformers. 

Our form of coil winding permits of GOOD INSULATION with GOOD REGULATION, 
a combination not found in other forms of construction. 

Our transformer guarantee is practically an insurance policy in your favor. 

Write for our Bulletin 72-C. 


Switchboard Instruments 





Horizontal Edgewise, Vertical Edgewise, Round Types, Fan Shape. 

A complete line for both alternating and direct current. 

These instruments are all designed on the principle which will operate most satis- 
factorily for the work they have to perform. Our instrument guarantee is unique in 
its liberality. Write for our Bulletin 67-C. 


Portable Testing Instruments 





Instruments of precision in all of the standard scales and capacities. 
All of our instruments are tested by comparison with certified United States 
Government standards. . 





Elevator Motors 





The advent of a successful single phase elevator 
motor marks an epoch in Central Station practice. 
We are in position to refer you to elevator manufac- 
turers, who will install and guarantee single phase 
elevator equipments, with Wagner Single Phase 
Elevator Motors. Bulletin 70-C. 










Polyphase Motors 








Modern construction with OLD=-FASHIONED 
weights at reasonable price. Bulletin 74=C. 












Single Phase Motors 


The world’s standard. 1l-4 H.P. to 75 H.P. 
We manufacture the only complete line of single 
phase motors on the market. Bulletin 75-C. 
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RECENT BOOK PUBLICATIONS 





12mo. cloth, 290 pages. Fully Illustrated. PRICE $2.50 net 


ELECTRIC RAILWAYS 


Theoretically and Practically Treated 
By SYDNEY W. ASHE 
Dept. of Electrical Engineering, Polytechnic Institute of Brook- 
lyn. Late Instructor Electric Traction, 
Brooklyn Rapid Transit. 


and J. D. KEILEr 
Electrical Engineering Dept., New York Central Railroad. 


CONTENTS 


UNITS AND MEASURING INSTRUMENTS.—Mechanical, Elec- 
trical. Slide Rule, Planimeter. Curve Plotting. 

TRAIN PERFORMANCE.—Speed Time Curves. Power Curves. 
Equipment Calculations. Indicating and Recording Instru- 
ments. 

CAR CONSTRUCTION.—tTrolley and R. R. Tractive Force, Re- 
sistance, ete. Journals, Axles, Gears, Friction. Car Trucks, 
Strength, Durability, Lubrication and Testing. Control of 
Air, Air Pumps, Governors, etc. Brakes, Brake Apparatus, 
Brake Shoes. Platforms, Gates, Heating. 

CAR AND TRAIN CONTROL.—Hand Control, Trolley. Multiple 
Unit Control. Sprague System. Westinghouse Pneumatic. 
Sprague General Electric. Westinghouse. Turret or Unit, 
Switch Control. General Electric Bridge System. 

ELECTRICAL EQUIPMENT.—Series' Direct-Current Motor. 
A. C. Single-Phase Motor. Signal Systems. 

ELECTRIC LOCOMOTIVES.—Mining Service. Industrial Serv- 
ice. Trunk Line Service. 

TESTING.—Testing of Equipment. Testing of Electrical Meas- 
uring Instruments. INDEX. 





8vo. cloth, 244+XXII pages, Illustrated. PRICE $4.00 net 


MODERN TURBINE PRACTICE AND 
WATER-POWER PLANTS 


By JOHN WOLF THUFSO 
Civil and Hydraulic Engineer. 
CONTENTS 
PART I—MODERN TURBINE PRACTICE. 

Terms and Symbols used in Hydraulic Power Engineering. 
Turbine Practice in Europe. Turbine Development in Europe. 
Present Turbine Practice in Europe. Turbine Pumps. Turbine 
Practice in America. Turbine Development in America. Present 
Turbine Practice in America. The Turbine as a Hydraulic 
Motor. Present Turbine Practice in America. The Turbine as 
a Machine. Causes of Lack of Progress among American Tur- 
bine Builders. Classification of Turbines. Reaction Turbine. 
Action Turbine. Limit Turbine. Steam Turbines. Modern Tur- 
bine Types and their Construction. Turbine Construction in 
General. Turbines for Low Heads. Turbines for Medium Heads. 
Turbines for High Heads. Manufacture of Turbines. Accessories 
to Turbines. The Draft Tube. Stop-Valves for Turbines. 
Throttling Gates for Speed Regulation. Gages. Governors and 
Speed Regulation. 

PART II—WATER-POWER PLANTS. 

Water Conductors. Headrace and Tailrace. Water Racks. 
Head Gates. Penstocks. Development. Developing a Water 
Power. Surface, Anchor and Frazil Ice. Measurement of Water 
for Selling Water Power. Cost of Water Power. British and 
Metric Measures and Values. 

APPENDIX.—Elements of Design Favorable to Speed Regula- 
tion in Plants Driven by Water Power. By Allan V. Garratt.— 
Index. 





8vo. cloth, toes 3 re nanaeeie: A LTE R NATI NG CU R R ENT 


THEIR THEORY, GENERATION 
AND TRANSFORMATION 


By ALFRED HAY. D. Sc., M. 1. E. E. 
CONTENTS 
CHAPTER 1.—Alternating Currents. Frequency and Wave Shape. Form Factor and Amplitude Factor. 2. Series Arrangement 
of Impedances. 3. Polyphase Currents. 4. Theory of the Wattmeter. Effect of Self-Inductance. 5. General Conditions to be 


Satisfied by Alternate-Current Instruments. 6. The Dynamo 


Used as an Alternator. 7. Transformers. Ratio of Transformation. 


8. Induction Motors. Squirrel-Cage Rotor. 9. Alternator Used as a Motor Synchronism. 10. Regulation of Alternators and Trans- 
formers. 11. Resistance Measurements of Alternating-Current Machinery. 12. Assumption underlying Approximate Theory of 
Induction Motors. 13. Experimental Data Required for Construction of Circle Diagram. Determination of Hysteresis Loss. 
14. Generator Action of Induction Motor at Hypersynchronous Speed. Phase Relation of Stator and Rotor Currents. 15. Rotary 


Converters and Their Uses. 16. Compensated Motor. 





8vo. cloth, Illustrated, 298 pages * PRICE $3.00 net 


EXPERIMENTAL ELECTROCHEDSIISTRY 
Theoretically and Experimentally Treated 


By N. MONROE HOPKINS, M. Sc., Ph. D. 
Assistant Professor of Chemistry in the George Washington 
University, Washington, D. C. 

Profusely Ilustrated with 130 New Drawings, Diagrams and 
Photographs, accompanied by a Bibliography 
This book contains twenty practical chapters treating of Mod- 
ern Theories and Applications of Electricity to Chemistry, 
embracing New Experiments, New Apparatus and Practical 
Detailed Directions for carrying out Electrochemical Operations, 
Preparations, the Isolation of Metals, etc., and is especially 
adapted to the use of Colleges, Universities and up-to-date 
Students in general. Higher Mathematics are entirely avoided, 
and the matter presented in an understandable manner. 

SYNOPSIS OF CONTENTS. 

Historical Notes and Important Classic Researches; Theory 
of Electrolytic Dissociation; Novel Experiments in “Electrolytic 
Induction”; Velocity of Electrolytic Conduction; Faraday’s Law; 
Energy Required in Electrolysis; Important Conditions to be 
Noted in Electrochemical Operations; Electrolytic Preparation 
of Potassium Chlorate from Potassium Chloride; Production 
of Nitric Acid from the Atmosphere; Isolation of the Metals 
Sodium and Potassium; Isolation of the Metal Aluminum; Isola- 
tion of Calcium; Electric Furnace and Furnace Products; 
Preparation of Organic Compounds; Primary Cell; Secondary 
Cell; Electricity from Carbon; Useful Pieces of Apparatus; 
Bibliography Chronographically Arranged. 





IN PRESS 12mo. cloth, about 350 pages, Illustrated 


Long Distance 
Electric Power Transmission 


Being a Treatise on the 


Hydro-Electric Generation of Energy 
ITS TRANSFORMATION, TRANSMISSION AND DISTRIBUTION 


By R. W. HUTCHINSON, Jr. 

Formerly Chief Instructor Electrical Engineer Institute of N. Y.:; 
Associate Member of the American Institute of Elec- 
trical Engineers, and Memter of the American 
Electrochemical Society. 


CONTENTS. 


Chap. I.—Laws of Hydraulics. Chap. Il.—Applied Hydraulics. 
Chap. III.—Hydraulic Machines and Accessory Apparatus. Chap. 
TV.—Generators, Switchboards’ and Protective Devices. Chap. 
V.—Laws of Transmission. Chap. VI.—The Transmission Line. 
Chap. VII.—Transformers. Chap. VIII.—Motors. Chap. IX.— 
Converters. Chap. X.—Practical Plants. Chap. XI.—Distinctive 
Features of Some Prominent Long-Distance Power Transmissions. 
Index. 
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SEND 
FOR 
‘CATALOGUE 








TRADE MARK 


5. H. COUCH CO., Inc. 
160 Pearl St., Boston, Mass. 











YOST SPECIALTIES 


Sockets, Rosettes, Receptacles 
Cord Adjusters 
Write for Catalogue 


The Yost Electric Mig. Co. 


TOLEDO, OHIO 








ARMORED 


“Hiko” Soldering Stick 


CLEAN, EFFECTIVE, LAST LONGEST 
ALL GOOD DEALERS CARRY IT 


Atlantic Mfg. Co., Allenhurst, N. J. 














R. Ostrander & Co. 


22 Dey Street, NEW YORK 
Manufacturers of 


Speaking Tubes, Whistles, 
Bells, Annunclators 


at 
it 
Supplies 
Factory 
De Kalb Ave. { 
Brooklyn 


Send for 
Catalogue 











Com 


125 Milk Street, 





American 
Bell Telephone 


The 


pany, 


Boston, Mass. 











Is Your 
Time 
Worth 
Saving P 
Then put a 
Telephone 
in your 
Residence 


NEW YORK 
TELEPHONE CO. 


15 DEY STREET 




















SPECIALTIES 
Sarco Co. 
\Vesco Supply Co. 
Yost Electric Mfg. Co. 
SPRINGS 
Cary Spring Works 
rANDARD CELLS 
Ww eston Electrical Instrument Co. 
APLES 
Blake Signal & Mfg. Co. 
STEAM SPECIALTIES 
\merican District Steam Co. 
New Process Raw Hide Co. 
Robertson & Sons, Jas. L. 
STEEL 
\merican Bridge Co. 
S?TekEL STAMPS 


Ss 


chwerdtle Stamp Co., The 
STENCILS 

chwerdtle Stamp Co., The 
STOKERS 


Vestinghouse Machine Co. 


StORAGE BATTERIES 
,merican Battery Co. 
Mlectric Storage Battery Co. 
General Storage Battery Co. 
‘ould Storage Battery Co. 
Nationai Battery Co. 
Villard Storage Battery Co 


VITCHBOARDS 
\ Allis-Chalmers Co. 
' Bullock Electric Mfg. Co. { 
Bossert Electric Construction Co, 
irae Hill Electric Co. 
‘ort Wayne Electric Works 
reneral Electric Co. 
Trumbull Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Waterbury & Co. 
Western Electric Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 


SwitcHss, Erc. 
Central Electric Co. 
Chase-Shawmut Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Electric Controller & Supply Co. 


CLASSIFIED INDEX—(Continued from page 83) 


SWITCHES, Etc. 
Electric Motor & Equipment Co 
General Electric Co. 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Lawrence Electric Co., F. D. 
Marshall Electric Mfg. Co. 
Partrick, Carter & Wilkins Co. 
Sarco Co. 
Trumbull Electric Mfg. Co. 
Western Electric Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
TABLET Boarps 
Doubleday- Hill Electric Co 
TAPE AND SPLIciInc CompouND 
Doubleday-Hill Electric Co 
Okonite Co. 
TELEGRAPH SUPPLIES 
Bunnell & Co., J. H. 
Stuart-Howland Co. 
Wesco Supply Co. 
TELEPHONES 
American Electric Telephone Co. 
Atwater-Kent Mfg. Co. 
Automatic Electric Co. 
Central Electric Co. 
Connecticut — & Elec. Co. 
Couch Co., 8. H. 
Doubleday- Hill Electric Co. 
Kellogg Switchboard & Supply Co. 
Manhattan Electrical Supply Co. 
Novelty Electric Co. 
Stanley & Patterson 
Stromberg-Carlson Tel. Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 
TELEPHONE SERVICE 
American Bell Telephoue Co. 
New York Telephone Co. 
THEATRE DIMMERS 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Wirt Electric Co. 
TESTING 
Electrical Testing Laboratories 
Tiss, Cross-ARMS, BRACKETS, 
CLIMBERS, ETC. 


Central Electric Co. 
Klein & Son, 
Morris Co , 


Mathias 
Elmer P 


PINs, 


TimME CHECKS 

American Railway Supply Co. 
TIME SWITCHES 

Electric Motor & Equipment Co. 


Toots 
Jessops & Sons, Wim. 
Klein & Sons, Mathias 


TRANSFORMERS 
{ Allis-Chalmers Co. 
) Bullock Electric Mfg. Co. t 
Crocker- W heeler Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Lafayette Electrical Mfg. Co. 
National Brake & Electric Co. 
New York & Ohio Co. 
Stanley-G. I. Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 


TROLLEY WHEELS 
Doubleday-Hill "Blectric Co 


TURBINE GOVERNORS 
Allis-Chalmers Co. 
Lombard Water-Wheel Gov. Co. 


TURBINES, STEAM 
Allis-Chalmers Co. 
General Electric Co. 
Westinghouse Machine Co. 


TURBINES, WATER 
Allis-Chalmers Co. 
Platt Iron Works Co. 


UNCOATED ARMATURE TAPES AND 
SLEEVINGS 
Dunton & Co., M. W. 


Vacuum Dryine APPARATTS 
Devine Co., J. P. 


VARNISH, INSULATING 
Macon-Evans Varnish Co. 
Roessler Hasslacher Chemical Co. 
Standard Varnish Uo. 


WaTER-PowWER PLANTS AND EQUIP- 
MENT 
Platt Iron Works Co. 


W ATER-W HEELS 
Allis-Chalmers Co. 
Leffel & Co., Jas. 
Platt Iron Works Co. 


WATER-WHEEL GOVERNORS 
Allis-Chalmers Co. 
Lombard Water-Wheel Co. 
National Water-Wheel Governor Co. 
Woodward Governor Co. 


WINDING MACHINERY 
Aiton Machine Co. 
American Insulating Machinery Co 
New England Butt Co. 


WIRE CONNECTORS 
Doubleday-Hill Electric Co. 


WIRES AND CABLES 

American Electrical Works 

Atlantic Insulated Wire & Cable Co 

Bishop Gutta Percha Co. 

Bridgeport Brass Co. 

Central Electric Co. 

Chicago Fuse Wire Mfg. oo. 

Chicago Insulated Wire & Mfg. Co. 

Collyer Insulated Wire she Cable Co. 

Crescent Insulated Wire & Cable Co. 

Doubleday-Hill Electric Co. 

General Electric Co. 

India Rubber & Gutta Percha In 
sulating Co. - 

Indiana Rubber & Insulated Wire Co. 

Lawreuce Electric Co.. F. D. 

Marion Insulated Wire & Rubber Co. 

Moore, Alfred F. 

National Conduit & Cable Co. 

National India Rubber Co. 

New York Insulated Wire Co. 

Okonite Co., The 

Partrick, Carter & Wilkins Co. 

Phillips Insulated Wire Co. 

Phosphor-Bronze Smelting Co., Ltd. 

Roebling’s Sons Co., John A. 

Safety Insulated Wire & Cable Co. 

Simplex Electrical Co. 

Standard Underground Cable Co. 

Waterbury Co. 

Wesco Supply Co. 

Western Electric Co. 


Wrrer Rore MACHINERY 
Aiton Machine Co 





















When You Use the 
Telephone 


You want good service; you want it to be prompt: you want it to be accurate ; 
| you want it to be secret. 
| Every other telephone user’s wants are the same as yours. 
If you got that kind of service right along you would support with your 
| patronage and your influence the company that rendered it. Every other 
telephone user would do the same. 

Our Automatic Telephone System gives that kind of service. That is why 
Independent telephone companies operating our Automatic System are so 
successful. because the service rendered is of the kind that you and every 
other telephone user wants, expects and is entitled to — the best obtainable. 
That is why subscribers to automatic service are loyal to it and to the companies 
furnishing it. This loyalty is the ** good will” of the business and a valuable asset. 

And, as for the operating companies, they know that it costs them less 
to produce this ideal service with our automatic equipment than it would to pro- 
duce inferior service, with manual equipment, and they can get more money for it. 

There’s the whole thing in a nutshell — ideal telephone service, prompt, 
accurate and secret. costing the operating company much less than it costs to 
produce inferior service and commanding a higher price. 

It's because of all these advantages that the stocks and bonds of Inde- 
pendent telephone companies operating our Automatic System are stronger, 
™ more stable, more desirable and more profitable than any other. That's why 

it will pay you to look into these “Automatic ~ advantages when buying new 








equipment. 

Our Automatic telephone system has been adopted in the following cities : 
Aberdeen, So. Dak. Columbus, Ohio Los Angeles, Cal. San Diego, Cal 
Akron. Ohio Dayton, Ohio Manchester, la. San Francisco. Cal. 
Albuquerque. N. M. El Paso, Texas Marianao, Cuba Santa Monica, Cal. 
Allentown, Pa Fall River, Mass. Marion, Ind. Sawtelle, Cal 
Auburn, Me. Ferguson, Mo. Medford, Wis. Sioux City. la. | 
Auburn, N Y Florenceville.N.B.Can.Miamisburg, Ohio Springfield, Mo. | 
Battle Creek, Mich Grand Rapids, Mich. Mount Olive. Il. South Bend, Ind. 
Bellingham. Wash. Hastings. Neb New Bedford, Mass St. Marys, Ohio 
Berlin, Germany Havana. Cuba Oakland, Cal. Tacoma, Wash. 
Buxton, Iowa Hazleton, Pa. Ocean Park, Cal. Toronto Jct., Can 
Cadillac, Mich Hopkinsville, Ky. Pentwater, Mich. Traverse City, Mich 
Chicago, Ill Jonesboro, Ark. Portland, Me. Van Wert. Ohio 
Clayton, Mo Lake Benton, Minn. Portland, Ure. Watch Hill, R. 1. 
Cleburne, Texas Lewiston, Me. Princeton, N. J. Wausau. Wis. 
Columbus, Ga. Lineoin, Neb. Riverside, Cal. Westerly, R. [. 


Wilmington, Del. 


Automatic Electric Company 
Van Buren and Morgan Sts., Chicago, U.S.A. 











Elevating—Conveying— Power Transmission 

Screening—Crushing—Coal Mining—Coal and 

Rock Drilling—Coal Washing Machinery and 
LP TLL 


Electric Locomotives. Catalogues are yours 
for the asking. Address 


THE JEFFREY MFG. CO. 
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Kellogg Switchboard & Supply Co. 


Congress and Green Streets, Chicage, III. 


Manufacturers of Telephone Switchboards of every size and 
description for [lagneto and Common Battery Systems, Tele- 
phones of every description. Telephone and Line Supplies. 


WIRE POLES LAMPS 


Our Common Battery System is well recognized as being the most 
modern system on the market. The Keystone Telephone Company of 
Philadelphia, Pa., has six exchanges entirely equipped with Kelloge 
Central Energy Switchboards, and has ordered from us a large 
extension to their present switchboards. 


‘Sound=Waves” 


In the September issue, page 327, in an article on ‘ Independeni 
Telephony in Philadelphia,” says of our apparatus as follows: ‘The 
switchboards are of the most modern patterns and have an ultimate 
capacity of 34,200 lines, 16,520 of which have already been installed. 

“The switching system is of the well-known two-conductor, 
multiple type. thereby simplifying physical conditions and very 
materially reducing maintenance and depreciating charges as compared 
with the three-conductor switchboards, 

“The boards are highly finished, in excellent condition, and are 
equipped with all the rapid-service devices known to modern telephone 


science.” 


BRANCHES 
PHILADELPHIA CLEVELAND LOS ANGELES 
PA. OHIO CALIF. 











COLUMBUS, OHIO, U. 8, A. 
IIE EE TP 








All Kinds of 
TELEPHONES of 
HIGHEST GRADE 


SWITCHBOARDS 


PROTECTIVE 
APPARATUS 


TERMINALS 














American Electric Telephone Co. 
State and 64th Streets 
Chicago, It. 

















TELEPHONE 
* ENGINEERING « 


The “A BC of the Telephone” is a 
book valuable to all persons interested 
in this ever-increasing industry. No 
expense has been spared by the publish 
ers, or pains by the author in making this 
the most comprehensive handbook ever 
brought out relating to the telephone. 






QELEPHONE { 


The volume contains 375 pages, 265 
illustrations and diagrams; it is hand- 
somely bound in black vellum cloth, 
and is a generously good book without 





reference to cost or price. 


Money will be returned to 
dissatisfied purchasers of this 
volume. Order to-day. 





Price, One Dollar, Postpaid 


Send all Orders to 


Electrical Review, 1224 Park Row 
New York City, U.S. A. 
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Ie SHE man who's all over the shop finds that much valu- 
gaia able time is lost in going from one part of the Factory 





or Institution to the other even in a small business. 





Designers Of the 
and Highest 
Builders (irade for 
of All 
Telephone Classes of 
Apparatus Service 





PRIVATE EXCHANGE SWITCHBOARD CABINET 


The time wasted by employees delivering messages be- 
tween departments, costs a good many dollars every month. 
This time can be used more profitably and much money saved 
by installing a Stromberg-Carlson Private Telephone System 
connecting all offices and departments. Organization is essen- 
tial in any business. There is no better organizer than the 
Telephone. 

Write to-day for booklet 82-F. Our knowledge and ex- 


perience are at your command. 








STROMBERG-CARLSON TEL. MFG. CO. 
Rochester, N. Y. Chicago, Ill. 
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lransformers 
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T OD | 
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OD Transformer, Complete OD Transformer, Without Case ti 
i} 

I} 

it 

1 j 

| 

ii 

eo \9 | 

i] 

Ow Transformer, as Mounted on Poles 

i 

i 

Core Type 

Type C Transformer, Without Case. Type C Transformer, Complete. | 
Westinghouse Electric & Mfg. Co. | 

i 

Atlanta Buffalo Cleveland Detroit New Orleans Pittsburg San Francisco i 
Baltimore Chicago Dallas Los Angeles New York St.Louis Seattle j 
Boston Cincinnati Denver Minneapolis Philadelphia Salt Lake City Syracuse 
For Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario Mexico: G. & O. Braniff & Co., City of Mexico 
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our Years Ago. 


Our shops were overflowing with Large Slow-Speed Steam 
Engines in course of construction. 


To-day we are not building a single engine of this type. 


The Reason Is that the Westinghouse Turbine has worked 
a revolution in large power plant design and construction. 








Incidentally the same reason will explain why other Turbines icine ro RGM 
are offered. 


Engine. 





The Westinghouse MachineCo. 


Designers and Builders of Steam Turbines, Steam Engines, Gas Engines 
and The Roney Mechanical Stoker 


For particulars address nearest Sales Office 





New York, 10 Bridge St. Chicago, 171 La Salle St. Pittsburg, Westinghouse Building. 
Boston, 131 State St. Cincinnati, 1111 Traction Building. Philadelphia, 1003 N. American Bldg. 
Charlotte, N.C., So. Tryon St. Atlanta, Equitable Building. Denver, 512 McPhee Building. 





St. Louis, Chemical Building. San Francisco, Hunt, Mirk & Co., 1625 Euclid Ave., Berkeley. Cal. 
Cleveland, New England Building. 





























There is no uncertainty in synchronizing 


when you use a 





Westinghouse 
Automatic Synchronizer 


The Automatic Synchronizer 1s as great a step 
beyond the synchroscope, as the latter was in 


advance of the use of synchronizing lamps 


Westinghouse Electric & Mfg. Co. 





Atlanta Buffalo Cleveland Detroit New Orleans Pittsburg San Francisco 
Baltimore Chicego Dallas Los Angeles New York St. Louis Jeattle 
Boston Cincinnati Denver Minneapolis Philadelphia Salt Lake City Syracuse 


Por Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario 
Mexice: Geo. Braniff & Co , City of Mexico Cover Removed. 
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Crescent Rubber Insulated 


WIRES and 
CABLES 


National Code Standard 
CrescentInsulated 
Wire ana Cable Co. 


New York Office, 53 Barclay St. 


Main Office and Factory 
Trenton, N. J. 



































































WATERB 
RUBBER 


Waterbury Company 





69 SOUTH STREET, - - - - NEW YORK 





Churches 


Cannot be successfully lighted by every one. It is work 
that calls for experience. 

The larger part of our church work consists of 
removing other people’s failures, and doing the job in 
the right way. The use of our fixtures carries with it 
our help in doing exactly the right thing. 


1. P. Frink, 551 Pearl $t., Dew York 

























FR vst NEW PROCESS NOISELESS PINIONS 


They beat fibre or other kinds of rawhide pinions. 
They last longer and provide a positive and noiseless drive 


GET OUR CATALOGUE AND INVESTIGATE OUR CLAIMS 


NEW PROCESS RAWHIDE COMPANY 


SYRACUSE, Nt W YORK (4) 












Lead Incased Cables 


AGENCIES AND BRANCHES: NEW YORK 
OAKLAND, Cal. 





BARE and INSULATED COPPER WIRE 


Galvanized Telegraph 
Wire 


John A. Roebling’s Sons Co., Trenton, N. J 


CHICAGO CLEVELAND ATLANTA 
LOS ANGELES PORTLAND, Ore. SEATTLE 








Atrio ELECTRICAL Cope STANDARDS 


Kee ‘0. Ko” WEATHER-PROOF 
7 SLOW-BURNING WEATHER- 


PROOF, AND IDEAL WIRE 


PRICES AND SAMPLES ON APPLICATION 


PHILLIPS INSULATED WIRE COMPANY 


Office and Factory, PAWTUCKET, R. I. 

















SEND FOR SAMPLES 


OF THE BEST WIRE MADE 


Weather-Proof 
Slow Burning 
Weather-Proof 
4 3 §j S!ow-Burning Wire 


National Electrical Code Standard 


COLLYER INSULATED WIRE 
AND CABLE CO., «1, miode sind 
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We CANNOT ADVERTISE 
all our goods here, but 
will send Catalogues and 
circulars FREE FOR THE 
ASKINC. 


J, H. BUNNELL 
& C0,, Inc. 


20 Park Place, New York 


MANUFACTURERS OF 














TELEGRAPH INSTRUMEN®S, 
ELECTRICAL APPARATUS AND 
SUPPLIES. 





















































EXPORT AND DOMESTIC NUMBER 











VoLt. XLIX—No. 23 


Recisiered in United States Patent Office. 





















THREN DOLLARS A YEAR. 
SINGLE COPIES TEN CENTS. 








The Phoenix 
Glass Co. 


Pittsburg-New York-Chicago 
; _ MANUFACTURERS OF 

Eleetrie Globes and 
Shades pot INCANDESCENT 





for all ENCLOSED ARC SYSTEMS 


CATALOGUES SENT ON REQ’ EST 




















“Bell” type 
Amp. 12-16 
“Telephone’’ type 
Amp. 22-25 
“Ignition” type 
Amp. 30-35 
“Auto Special” 
Amp. 40 - 45 





FRENCH 
BATTERY CO. 
Madison, Wis. 


New York: 
659 Park Place 




















American 
Electrical 
Works 


Bare and Insulated Electric 


WIRE 








Main Office and Factories 
PHILLIPSDALE, - R.1. 











| a HY yi (Licensed) 
ncan- LOOK FOR THE New York 
descent meta & Ohio Co. 

402 North Av. 
Lam ps ney 0. 


LE 




















3N-DOWN ELECTRIC LAMP 
IT SAVES 56 OF YUIU-MN Ic hae 0 
WRITE FOR QUR CATAR TAT hy 




















COMPANY, 
_DETROIT. MICH 






al 











GEO, T. MANSON, Gen. Supt. 


WILLARD L. CANDEE ) 
W. H. HODGINS, Secy, 


H, DURANT CHEEVER § Mgrs. 


1889 1893 ° 
Paris Exposi- World’s Fair 
tion Medal Medal 
For Rubber For Rubber 
Insulation Insulation 


TRADE MARK 
REG. U.S. PATENT OFFICE. 


THE OKONITE CO Ltd. The Standard for Rubber l!asulation. 
“ Sole Manufacturers of Okonite Wires, Okonite Tape, Man- 
253 Broadway, New York son Tape, Candee Weatherproof Wires. Write for Prices. 














If the SUPPLY HOUSE you 
trade with does not keep our 
GOODS in stock, WRITE US. 
We will attend to your wants. 


SHIPMENTS QUICK 
NEW YORK INSULATED WIRE COMPANY 


Main Office: 114 LIBERTY STREET, NEW YORK 


Branches: CHICAGO, 192 Desplaines St. BOSTON, 7 Otis St. 
SAN FRANCISCO, 766 Folsom St. ; 











Meeting the most trying conditions 
a specialty 
All kinds of FLEXIBLE CABLE. For Con- 
trolling, for Electric Lights, and for 
Annunciators in ELEVATORS 


Also for Theatre and other trying work 


BISHOP GUTTA-PERCHA COMPANY 


420-430 EAST 25TH ST., NEW YORK 324 DEARBORN ST., CHICACO 


BISHOP WIRES AND GABLES 























Stuart-Howland Co. 


Largest Line of RAILWAY, TELEPHONE 
and LIGHTING SUPPLIES in New England 








4-5 Winthrop Square and 261-287 Devonshire St., Boston 











INDIANA RUBBER AND INSULATED WIRE CO. 
MANUFACTURERS OF 
PARANITE RUBBER COVERED Underground, Aerial, Submarine 
WIRES AND CABLES and Inside Use 
TELEPHONE, TELEGRAPH AND FIRE ALARM CABLES 
All Wires Are Tested at Factory JONESBORO, IND. 











(oe: De Op Se ie Vas Si Se Se ae @ 
COMMUTATORS-NOTHINC ELSE 


THE HOMER COMMUTATOR CO. 
CLEVELAND, O., U.S.A 











WEBER SOCKETS 


Henry D. Sears, 131 State Street, Boston, Mass. 





Established 1774 


JESSOP’S 
STEEL 


For Tools, Dies, [-agnets, Etc., 
also Crucible Sheet Steel 


Wm. Jessop & Sons (ttd.) 
Chief American Office 
91 JOHN STREET, NEW YORK 
Manufactory, SHEFFIELD, ENG. 




















Bristol Recording 


Voltmeters : Ammeters 
Wattmeters :; Pressure 
Gauges : Ther ters 
PAY FOR THEMSELVES 
SEND FOR CATALOGUE J 
THE BRISTOL CO. 
WATERBURY, CONN. 
N. Y. Office, 114 Liberty St. 
Ch’go, 753 Monadnock Big. 























The National Conduit 
and Cable Company 


EXECUTIVE OFFICES 
41 PARK ROW NEW YORK, N. Y. 
Manufacturers of 
Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For Power, Telephone and Telegraph 


BOSTON PHILADELPHIA CHICAGO 
SAN FRANCISCO 















me 


JHE: SIMPLEX: FLECRICAL 


110 STATE STREET. BOSTON 

















INDEX TO ADVERTISERS PAGE 24 





CLASSIFIED INDEX PAGE 32 
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AN INTERESTING PROPOSITION 


For The ELECTRIC LIGHT COMPANY 

The RETAIL MERCHANT 

The THEATRICAL MANAGER 

The HOTEL MAN 
Or any live business man using electrical illumination for advertising purposes. 

A small initial expenditure will procure years of faithful service. 

This silent but industrious little boxful of mechanism will turn your lights on and off intelli- 
gently and surely, without superintendence, without need of reminder, and without further payment. 


Descriptive cincuran or tHe ANDERSON TIME SWITCH? 
Albert G J. M. Anderson Mfg. Company 


Main Office and Factory: 289-293 A STREET, BOSTON, MASS. 

















LEADS THEM ALL 


“ELECTRA 


HIGHEST GRADE N 


THEIR USE MEANS MORE LICHT, BRIGHTER LICHT AND CLEAN GLOBES. 

“ELECTRA” CARBONS arE MADE OF THE VERY BEST MATERIAL. 

THEY ARE ABSOLUTELY UNIFORM IN QUALITY, DIAMETER AND STRAICHTNESS 
LOOK FOR THE TRADE-MARK 


HUGO REISINGER 


SOLE IMPORTER 
11 BROADWAY NEW YORK 


“HEATING ENCLOSED 
a, FUSES 


oa = st i FOR EFFICIENCY \onn ~— : 
ON FULL LOAD ARE UNEQUALED VERE SHORT CIRCUITS 


CHICACO FUSE WIRE & MFC. CO. ftw vou | 
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99 IN ELECTRIC 


mm “Chloride Accumulator” "katway service 


+++ +1 I 
el We: 


te) ee Se = a= 


Load Diagram Showing Operation of a Battery of Chloride Accumulators in Regulating Fluctuations at a Railway Power House 


HE ELECTRIC STORAGE BATTERY 


PHILADELPHIA 


——SaLes OFrFicEs—— 
PHILADELPHIA: New YorE: Boston: CHICAGO: PITTSBURG: Sr. Lovts: CLEVELAND: OAKLAND, CAL.: 
Allegheny Ave. & 19th St. 100 Broadway. 60 State St. Marquette Bldg. Frick Bldg. Annex. Wainwright Bldg. Citizens’ Bldg. 525 18th St. 
Canapa: Canadian General Electric Co., Ltd., Toronto. Cusa: G. F. Greenwood, Mgr., 34 Empedrado Street, Havana. 


WE SELL ARC LAMP 


it is a model of simplicity in mechanical construction and 


Be Cc a u Ss e electrical design ; 


it is the only lamp that anybody ever buys again. 
It is weatherproof, easily trimmed, and inner and outer globe is easily removed. 





Shall we send you full information about them ? 


THE WESCO SUPPLY CO. srrotis*"%G 


**EVERYTHING ELECTRICAL” 























WHY NOT TAKE FROM YOUR EXPENSE 
AND ADD TO YOUR PROFITS? 


Why not, inasmuch as it will not lower the standard 
of your instruments ? 


KEYSTONE INSTRUMENTS 


are economical and producers of actual revenue. 
They are the safe starting point on the road olarge 
profits. Quatity quality — quality ~ that was the 
goal constantly kept in mind in desiguing these in- 
struments. Sensitive but not delicate, ivexpensive 
but not “cheap.” Switchboard and portable, A. C. 
and D.C. Catalogues 12 and 13 describe them 


KEYSTONE ELECTRICAL INSTRUMENT Co. 


NINTH STREET AND MONTGOMERY AVENUE, PHILADELPHIA, PA. (4) 
New York, 114 Liberty Street Boston, 170 Summer Street Chicago, 165 S. Canal Street 
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Gould Battery Plate Formation. 


The Gould Storage Battery Plate is absolutely 

integral. A “blank” plate is first cut from a 

sheet of densely rolled, chemically-pure lead. 

oe This is then passed between two rapidly revolving 
iz shafts on which are mounted sets of circular steel 
~ knives. The knives penetrate into the lead further and 

further as the process advances, spinning the displaced metal into the 
narrow ribs between the knives. The total area thus developed as a 
contact surface for active material is enormous. 
It is of especial note that no lead is removed or added in the process—the blank is merely changed in form. 


No other Battery plate so completely fulfills the accepted requirements of an ideal storage battery plate. 
The results of practical experience bear out this assertion. Every detail of the Gould Battery highly 
recommends its selection for large and important service. Write for our Bulletins. ge 








SALES OFFICES ws — Oy, “7 rr 2 Main OFFICE 
Chicago, Rookery Bldg. is 4 ) fe SYARIITAY ‘ 1 West 34th Street 
Boston, 8g State Street SOD PSS SS OOS OS SF VOSS 5 New York City 


San Francisco, 
Room 705 Monadnock Bldg. Works, Depew, N. Y. 


Toronto, Ont., 62-64 Wellington Street, West 


















HOW’S YOUR LINE GUYED? 


STOMBAUGH 
GUY ANCHORS 


are the best to guy electric light poles 
Cheapest First Cheapest Last 
The only anchor that will not work up in soft and 
soggy places 


SHAWMUT 


National Electrical Gode Standard 
Enclosed Indicating Fuses 


ELL DESICNED 
Weer BUILT 
ELL TESTED 








—_—>—— 


WE KEEP A FULL SUPPLY OF STOMBAUGH 
GUY ANCHORS ALWAYS ON HAND READY 
FOR IMMEDIATE SHIPMENT =) 22oofoon 


“‘Flexduct,” Noark Fuse and Blocks, made by 
H.W. Johns-Manville Co. Femco and Colum- 
bia Incandescent Lamps, G@. I. Arc Lamps, 
Columbia Dry Batteries, made by the 
National Carbon:,.Co. Sampson Batteries, 
made by the Blectric Gas Lighting Co. 
Bossert Boxes and“Supplies. Hart & Hege- 
man and Perkin’s Switches = Str 


Do you need a GOOD FUSE? 


_ WHY NOT CET NEW PRICES 
NEW DISCOUNTS 
IN BULLETIN No. 32? 


CHASE-SHAWMUT COMPANY 


NEWBURYPORT, MASS. 















THE F. D. LAWRENCE ELECTRIC CO. 


219 WEST FOURTH ST. @ CINCINNATI, O. 
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Even the tiny, apparently unimport- 


ant, parts are carefully constructed. 


rl iJ The fibre used for lining 
_—_— both cap ard shell, tests 
fore, itis not Neutral, being boiled 
affected by heat and one hour in 
protects socket from dam- water. 


age by crossed high potential 


lines grounding on the shell. 


PASS 2 SEYMOUR, Inc., 


52 Boyd Ave., Solvay, N. Y., U.S. A. 
Sales Offices: New York, Chicago, San Francisco. 











SEE THE 


Teats on the Petticoat 


They take all the moisture from the 
inner and outer surface of the in- 
sulator and keep the pin dry. 





|\ weminer 
_ AAT, ay 288 Rs: 





No. 296—One-piece Porcelain Insulator mount- 
ed on No. 4 Steel Pin with porcelain base. This 


. 4 is standard for 10,000 volt service and the Insu- 
Hemingray Class Company | | |f __ tetoris 4% in. diameter. 


ESTABLISHED 1848 
INCORPORATED 2.) Comma, er 


Factories, - MUNCIE, INDIANA 
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More Voltage, 
Amperage, Life 
and Efficiency 
than all 
others. 


| AMPERE 


Thermal Flasher 


For Direct or Alternating 

Current, one to 10 amperes, 

\ 100 to 500 volts (mention volt- 

—[SX Hwy age current and whether alter- 

~ | *\ nating or direct current). Wide 

range of adjustment, carbon 
contacts. 

The only successful thermal 


S. 
- 
flasher for large currents. 


$ | 6.00 nN et Write for full particulars and 
ype trade discounts. 
Complete T 











N. 








EASTERN 
BATTERY 
CONNECTOR | 


Positively Won't Shake Leose. 
For Sale By All Dealers. 


EASTERN CARBON WORKS. | 
Carbon Place, JERSEY CITY, N. J. : 


~ 


















THE PHELPS CO. 


20 State Street, DETROIT, U.S. A. 


ERSEY CiITY.N4Y 











THE “FIREFLY’”’ 
Automatic Motorless 
FLASHER 


operates three 16, six 8, twelve 4 c.p. lamps or less on direct or alternating current. 
Order a sample sent by mail on approval at trade discount and give it a thorough test. 


in a metal box, LIST PRICE, $1.50 EACH. Liberal discount to the trade. 
C.0O. SCHNEIDER & CO., Manufacturers, 84 E. Adams St., Chicago. Ill. 


OF" Trey Velen Mp) ie) a Orel 1-7 V hy 


REPAIR SHOPS 


7T6 MARKET STREET, CHICAGO. trizceHone 




















FIRST-CLASS EQUIPMENT 
SKEDOODLE A * THROUGHOUT 


} The original thermal flasher, built for alternating or 
direct current one to seven 16 c.p. lamps, four to 









forty 2 c.p. lamps. Price, 4 ampere size, $1.00. UYNAMOS, ARMATUBES, MOTURS. ARC LAMPS, INSTRUMENTS 
silcoaens cused te vnteten, Sot eau Hinh Grade Machine Work of all kinds. Correspondence Solicited 








electrical dealers everywhere. 


The Phelps Go., 20 state st., vetroit, U.S.A. 











SMALL but ACCURATE 


SMA ZLII MovTvoOR Ss OUR NEW 


For Alternating Current 1/40 to 1/2 H.-P. Voltmeters and Ammeters 


seamanaigpisnecrcinsniadinidol Are Just the Thing Where Space Is Limited. 
WRITE FOR BULLETINS 


THE EMERSON ELECTRIC MFG. CO., ST. LOUIS, MO. 
EASTERN OFFICE AND WAREHOUSE, 136 LIBERTY ST., NEW YORK CITY 








PRICE IS LOW 





Send for Catalog of Portable and Switchboard 
Instruments. 


L. M. PIGNOLET 
78 Cortlandt Street 33 New York 























“DAYTON” FANS |] | 


have proven their superiority for 15 years 
No fan equals them 


VOLT AND AMMETERS 


DIRECT OR ALTERNATING 


High-Grade Instruments at 
Reasonable Prices 


Send for Catalogue and Discounts 


DONGAN INSTRUMENT COMPANY | 
ALBANY, N. Y. 


f 
Sr, 


No. 5429—Half Reflector 
THE SHADE THAT 


CAN BE ATTACHED ONLY ONE 
WAY-VIZ: “STRAICHT.” 


AND WILL STAY SO IN SPITE OCF 
ALL ABUSE 


SEND FOR CATALOGUE 
THE DAYTON FAN AND MOTOR CO. 


Desk ‘‘F,’’ 916 E. Third St., Dayton, Ohio 

































































No, 5432—10-inch, Flat 





No. 5441—10-inch Cone 


HUBBELL’S 


The Shade that doesn’t require any shade holder, 
screws or tools to attach. 
HARVEY HUBBELL, 
Incorporated 
Matin Office and Factory: 

BRIDGEPORT, CONN, 






‘THE SHADE THAT 
CANNOT BECOME LOOSE 


Fit all sockets and cost only a few cents 
more than the other kind with a cheap 
shade holder. 


CANADIAN AGENTS: 
R. E. T. PRINGLE €O., Ltd., Montreal, P.Q., Can. 





When you see a room full of shades standing 
at all angles, you can depend upon it that they are 
not Hubbell’s. 
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Pan ita 


bee men ae: 


ELECTRICAL REVIEW 


ENCLOSED ‘ARC CARBONS 


LUNGEST Ul 


_ NATIONAL GARBON COMPANY, GLEVELAND, OHIO 



























OUR FUSES LEAD 


DO YOU KNOW WHY? 


Because our product is APPROVED-ACCURATE— 
ATTRACTIVE-—INDICATING—-TESTED— 
GUARANTEED 


Write for our new publication on fuse construction—No. 12 R. 




















H & M Moulding Branch Blocks 


Are Approved by the Underwriters’ National Electric 
Association for both Moulding and Cleat Work 


WHEN A PLUMBER OR STEAM-FITTER HAS OCCASION TO RUN A 
BRANCH LINE FROM THE MAIN HE GENERALLY USES A FITTING 
KNOWN AS A TEE—YOU PROBABLY ARE “‘WISE”’ TO THIS. WELL, 
H & M BRANCH BLOCKS ARE ‘“‘ ELECTRICIANS’ TEES.” THEY ARE 
THE FITTINGS WE WANT YOU TO GET “WISE” ON. 





Doesn’t it appeal to you as a 
pretty good method of making 
branches ? Why not have suitable 
fittings for your wiremen to work 
with ? All you need is an assort- 
ment of the six different styles. 
We make a block for every form of 
branch. The cut herewith illus- 
trates our No. 902 two-wire main 
to double two-wire branch. They 
do away with all of the objectiona- 
ble features of the old method, 
and make a safer, cheaper, and 
Yam more up-to-date method of making 
me branches. 


YOUR JOBBER OUGHT TO KNOW 
If he doesn’t, we do—get 
“wise” at once 





16 SIZE 


THE ELM CITY ENGINEERING COMPANY 


61-65 Orange Street, NEW HAVEN, CONN. 










































PROVIDENCE R.I. 


Stops Slipping; Preserves the Belt 


That’s what results from the use of Dixon’s 
Solid Belt Dressing—get a sample 


Joseph Dixon Crucible Co., Jersey City, N. J. 





Wire Machinery 







Rubber Mill Machinery 
Hydraulic Machines 















Aiton Machine Company 


ARTHUR S. BEVES, Presioent THOS. A. AITON, Vice-Presivent 
JOHN 8. SHOWELL, SccreTany 


Works: Harrison, N. J. 









126 Liberty St., New York 








ELECTRICAL REVIEW 





HATEVER the use to which 

a battery is put, the pur- 

chaser wants strong, con- 

stant, uniform electrical 
energy at the lowest possible cost. 

The cheapest form of battery 
to buy is the ‘‘dry”’ cell. The 
cheapest form to use is the Edison 
Primary Battery. A 25 cent dry 
battery will, if fresh, deliver 20 
ampere-hours before it is played 
out. An Edison renewal delivers 
150 ampere-hours and costs 82 
cents. 

When a ‘“‘dry”’ cell battery is 
exhausted, new batteries must be 
bought, whereas the Edison can 
be renewed indefinitely. 

The Edison is not only cheaper 
than all other forms of battery 
energy but also more reliable, 
furnishing at all times any cur- 
rent desired. 


Write for Descriptive Literature 


Edison Manufacturing 
Company 
3 Lakeside Avenue, Orange, N. J. 


31 Union Square, New York 
304 Wabash Avenue, Chicago 
25 Clerkenwell Road, London, E.C. 


























THE 


“EUREKA” 
ELECTRIC IRON 


EQUIPPED WITH THE NEW 


SPRING CORD-PROTECTOR 


This device takes up all the strain caused 
by twisting and jerking, and makes it ab- 
solutely impossible to wear the cord under 
any circumstances. All ‘‘ EUREKA” IRons 
are now equipped with this device, making 
them far superior to anything now on the 
market. 











WRITE FOR PRICES 


THE W. J. BARR ELECTRIC MFG. CO. 


CLEVELAND, OHIO 1 
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‘“‘America’s Greatest Rallroad”’ 


Operating more than 12,000 miles of Railway 
east of Chicago, St. Louis and Cincinnati 


COMPRISING THE 


New York Central & Hudson River 
Lake Shore & Michigan Southern 
Big Four Route 
Michigan Central 
Boston & Albany 
Pittsburg & Lake Erie 
Lake Erie & Western 
Chicago, Indiana & Southern 
Lake Erie, Alliance & Wheeling 
New York & Ottawa 
and Rutland Railroads 


For a copy of ‘‘ America’s Winter Resorts,” send a two-cent 
stamp to George H. Daniels, Manager General Advertising De- 
partment, Grand Central Station, New York. 

C. F. DALY 
Passenger Traffic Manager, 
NEW YORK 
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BOSSERT 


Means Money for the 
Contractor 


They save time and labor. One blow of the hammer 
—— a clean round hole, as clean as a die can 
cut it. 


No Filing or Reaming 


They will not break as they are made of one piece of 
drawn steel plugged with hermetically sealed out- 
lets. Write to-day for catalog. 


BOSSERT ELECTRIC CONSTRUCTION co. 


UTICA, N. Y., U.S.A. 


BOXE$ 
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India Rubber and Gutta Percha Insulating Co. 


Habirshaw White Core Wire Used Throughout 


Wired by J. T. FINN & CO., Electrical Contractors, New York City 
































Residence of C. M. Schwab, Esq. 








FACTORY: Yonkers, New York SALES DEPARTMENT: 253 Broadway, New York City 
William M. Habirshaw, President and General Manager J. B. Olson, Manager of Sales 
In the HEART of the RUBBER WIRES J GABLES 
NEW ELECTRICAL CENTER COVERED 


OF NEW YORK 


THE BEST EQUIEPED SUPPLY STORE 


STANLEY AND PATTERSON 


23 MURRAY STREET 27 WARREN STREET 


( FROM BLOCK TO BLOCK ) 


For Every Service 





For Underground, Aerial and Subma- 

rine use, ‘‘ SAFETY ” wires and cables have 
the endorsement of some of the largest 
users in the United States. 














The Safety Insulated Wire & Cable Co. 


VACUUM DRYINC AND 114-116 LIBERTY ST., NEW YORK 











i ee . iY 
Electric Cables tai pembars Sytem WINDING MACHINERY | | AMERICAN 


6: Armatures Passburg Patents FOR INSULATING WIRE SEWER PIPE CO. CONDUITS i 
F 


. The largest manufacturers of | 
American Insulating Machinery Co. ; aad | 
N. W. Cor. Hancock and Oxford Streets glazed earthenware in the world. i 


PHILADELPHIA, PA. General Offices, PITTSBURG, PA. i 


4 


€ 
” 


























} 
H. N. FENNER, President J. F. BLAUVELT, Agent RUSSELL W. KNIGHT, Treasurer 


NEW ENGLAND BUTT COMPANY | 


Manufaeturers of 


MACHINERY FOR INSULATING ELECTRICAL WIRES 


Braiding, Taping. Winding, Twinning, Cabling, Stranding, Polishing and Measuring Maehines. Cabie Covering Braiders 
FINE. CASTINGS A SPECIALTY 


804 PEARL STREET, - - - ~- PROVIDENCE, R. I., U. S. A. 






































Insulated Wire 








All Okonite Insulated Wires 
have a ridge in the in- 
sulation running parallel 
to the conductor. It is as 
distinctive of excellence in 
insulated wire as “Sterling” 
is in silverware. 





It means the best. 


TRADE MARK 
REG.U.S.PAT.OFFICE. . 


Look for the Ridge ! 





Registered in United States Patent Office. 




















OKONITE 


The Standard for Rubber Insulation 


TRADE WARK 


~ TRADEMARK 
REG.ULS. PAT. OFFICE, 





THE OKONITE COMPANY, Ltd. 


253 Broadway 
NEW YORK 
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ELECTRICAL REVIEW 


Vol. 49—No, 93 





Second Edition, Revised and Enlarged 


Price $1.00, Postage Prepaid 





“The How and Why of Electricity” 


By Charles Tripler Child 


Late Technical Editor of the ELECTRICAL REVIEW 


“The descriptions are helped out with cuts and diagrams that really explain. 
We know nothing that gives so much help on a difficult and complex matter in so 
short a space.”’—ANew York Sun. 


‘We can unhesitatingly recommend this book to all non-technical readers, 
who desire a simple and yet correct account of the different features of modern 
electrical development.”—Street Railway Journal, New York. 


* An excellent manual of the uses of electricity, and while not intended in any 
way as a text-book, the work is of much value to readers, both professional and 
lay.”’—National Electrical Contractor. 


‘“*The book is a handy one; just what nine men in ten demand in order to 
seize rapidly the practical side of electricity.”—San Franrisco Chronicle. 





WHILE the added matter has brought the 

volume up to date in every phase of this 
study, the original text, as prepared by its brilliant 
author, remains to entrance the reader. New 
illustrations have been made where it was deemed 
possible to further illuminate the explanatory 
matter. The book contains no mathematics. 
The phenomena of electricity are treated in splen- 
didly arranged word pictures, and the enginecr, 
the student and the non-technical reader, alike, 
may be benefited and entertained by this book. 





CHAPTER 


CONTENTS 
Preface 


I The Electric Current 
II The Electric Battery 


III The Effects of Electric Flow in the Circuit—Heat and 
Chemical Action 
IV The Effects of Electric Flow Outside the Circuit—Mag- 


nmetism and Induction—The Electrical Units 
V_ Electromagnets—The Telegraph 
Electric Signaling Apparatus 
The Relations Between Magnets and Electric Currents 
Induction and Reactive Coils 
The Telephone 
X Telephone Accessories 
The Mechanical Generation of Electricity 
The Dynamo Machine 
Various Types of Dynamo Machines 
Alternators—Polyphase Currents 
The Electric Motor 
The Electric Railway 
Polyphase Currents and Motors 
Electrical Power Transmission 
The Incandescent Light 
The Arc Light 
Electrochemistry—Storage Batteries 
Wireless Telegraphy 
Radiation—X-Rays 
Recent Theories 


“Ts admirably adapted to instruct the non-technical reader who is interested 
in that subject. * * Mr. Child enjoyed a high reputation for the clearness and 
intelligibility of his writing, and the volume in question exhibits these qualities." 
—New York Tribune. 


“Mr. Child has left a good book; one that we can heartily commend to the 
non-technical readers for whom it was written; they will not be led astray by 
platitudinous nonsense, but will receive solid, exact information, if simply ex- 
pre .”— Western Electrician, Chicago. 


“In spite of the great mass of electrical literature already existing it is one 
of the first goqd books of its kind. * * * It will finda large circle of readers 
on its evident merits.” — Engineering News, New York. 


_ 








ELECTRICAL REVIE 
| Book Department 


W PUBLISHING CO. 


13 PARK ROW, NEW YORK 




















December 8, 1906 ELECTRICAL REVIEW 13 










WHY DON’T YOU 
‘AKE NEXT YEAR 


A 
‘BANNER’ 
YEAR 


We would like to convince you that it 
will be worth your while to use BANNER 
LAMPS during the coming year for more 
reasons than one. 


Every month this year has 
beena“Banner Month with us 

We’ve made and sold more lamps than 
ever before, which is the best proof of their 
superiority. 


Make a New Resolution 


to buy only Lamps of quality, long life and 
superior illumination. 

Cur line includes Tantalum and Banner 
GEM High Efficiency Units. 














INVESTIGATE «*BANNER BETTERNESS”’ 
BEFORE MAKING YOUR NEXT CONTRACT 








Ge BANNER ELECTRIC 
COMPANY, YOUNGSTOWN, OHIO 












ELECTRICAL REVIEW Vol. 49—No, 93 








ee 














STAR 


LAMPS 

















NORTH, EAST 
SOUTH, WEST 


“CENTRAL 

o MILL TYPE 
STATION” STAR pte 
- U 
STAR G.E.M. LAMPS 
HIGH-EFFICIENCY STAR TAN se a9 
UNITS : PS 





STAR LAMPS 
ARE BEST 









i. 



























THE WORLD 








STANDARD OF 














G 








“THE LIGHT THATS R.scHT” WRITE FOR EXCLUSIVE AGENCY 














“Central Station” Star, the Lamp that solves the Lamp problem for Central Stations 
in every phase. “Mill Type,” the best lamp for factories ever made. 








NEW YORK CHICAGO . SAN FRANCISCO 
59 to 61 Park Place 235 Manhattan Building 517 Eddy Street 
E. E. Cary & Co. T. H. Bullock & Co. Jos. M. Thieben & Co. 


The Standard Electrical Mfg. Co. 


NILES, OHIO 
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‘Only 2 Weeks More ma » be qos Ny 


~ | “Al 
TO SECURE THIS VALUABLE AND ye “ A 
BUSINESS-GETTING OUTFIT 


We want every Central Station to introduce the ‘‘Winking Fairy Lights” out- 
¢ fit, not only because it will please your customers, but for a 


ROEFIT 
RODUCING 
ROPOSTTION 


IT CAN’T BE EQUALED 


qc" gives your customer an insight into the convenience of electric light, and 
makes him want it all the time. 


qt you want to sell more current and create new business, buy a few of these 
outfits and place them in different parts of your town and watch the results, 


The ‘‘ Winker” is a new idea and will make a hit. it’s done with a thermostat 
flasher and the light is produced with a set of dry cell batteries. 


J / 
= @) 4 
aa lamps are made of the newly discovered metal—tantalum—and burn in Y) 
multiple so that if one burns out the others are not affected. Ve v 
6 ij 


Send us your specifications for Up Mh 
low voltage tantalum lamps. s\ o/ Ups ‘. Jn (0 
oll Se 
We are Specialists in this line. C Mt vie a 
¥ « 
7 aU Ths cst 
7 | AG wus * 


oF 











FOR THE 


Ay Mle Ae COMPLETE 
3 oh Ur ; OUTEIT 
+ VPA 








Che Sterling Electrical 
Mfg. Company 


DRAWER B WARREN, OHIO 


Masonic Temple 
CHICAGO 


73 Nassau St. 
NEW. YORK 
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Sa ee 
BECAUSE 


THEY GIVE MORE LIGHT 
FOR YOUR MONEY, 
AND USE LESS CURRENT 
THAN ANY OTHER 
LAMP OWN THE 
MARKET. 


THE MOMARCH 
WARREN, 


I> $ 2S G>* 2K $Y 


~ 
L/ 


‘y 


WEEE EKO COERCED 





‘‘MONARCH” STANDARD 








CONDUCTIVITY, 





Prompt Reports—Reasonable Rates. ° 


Wire Tests 


INSULATION, RE- 
SISTANCE 224 TENSILE STRENGTH 


Tests of Samples and Small Quantiti¢s at the Laboratories. 
Acceptance Tests upon Larger Quantities at the Factory. 


( » We make these 
———« and dozens of 
other compo- 


WE CAN MAKE 7 
PROMPT SHIPMENTS | 


ON ANY TYPE OF LAMP 
MADE 

TRY CUR GEM TYPE 3 
FILAMENT WIGH CANDLE © 
POWER LAMP, ALSO ovR Jf 


"MONARCH" SPECIAL 
WRITE FOR PRICES. 


ELECTRIC MFC.CO, 
OHIO. USA. 





QI 
Established 1875 


sition devices 
Bushings, Rings, Collars, Coil f S 
Plugs, Battery Covers, Switch | 
Bases, Switch Keys, Socket Keys, 


Handles, Mouth Pieces, Etc 


Electrical Testing Laboratories 


80th St. and East End Ave. 


New York 
Phone No. 5513 79th St. 


And we do our work RIGHT @ 








**Electrical and Photometric 
Tests of Every Description’’ 


DICKINSON MANUFACTURING Co, 


SPRINGFIELO, Mass. u.S.A. 




















HICH BIJUR DUTY 





GENERAL OFFICES: 
42° BROADWAY 
-NEW YORK 


GENERAL. 
STORAGE BATTERY CO 


" WORKS: 
BOONTON, N. J. 
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HOLOPHANE 


Use Boston REFLECTING ARC No. 66 


Renewed 
Lamps and 
Save Money 





6 Gem 
Lamps 
40 C. P. 
Each 


Photometric 
Curve 
Furnished 








Boston Incandescent 


600 WATTS 


Prices, discounts and circulars with full particulars 
furnished upon application. 


Lamp Co. 







Sales Department) 


The Holophane Co. =27zsi's"-* 


Danvers, Mass. 


























Service Boxes Get Prices on 
Incandescent Lamps 


from us—Learn about the quality 





We couldn’t improve the switches, so 
we improved the Boxes. You are going 


to hear a lot about them, but just a of the product from our factory. 
word in advance. The neatest Service WE ARE INDEPEND- 
Boxes you ever saw. A complete line 

of Weatherproof, Self-Closing Service ENT. 


Boxes, equipped for gasket, drilled for = 
conduit, or with bushings. o Fi PROTECTION rat 


Rea” SAINT MARYS 
Ae Y.24 Incandescent Lamp Co. 
, SAINT MARYS, PENN. 











The Trumbull Electric Mfg. Co. 


PLAINVILLE, CONN. 















































One Trial Will Convince You 


COLUMBIA LAMPS 


-Are Best 


Why fool away time experimenting with various types of lamps?—tryout the COLUMBIA 
and you will at once see that a better carbon filament lamp cannot be made. Our yearly contract 
plan will interest you. Write for it. 


Yao Ceutral Electric Company, rey 





; (Tf NEVER 
N wie Sales Agents 


264-266-268-270 FIFTH AVENUE, CHICAGO 
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3 DEGREES or LIGHT 


“3-STEP” 


HYLO 


In halls and vestibules a dim light all night, 
a moderate light during the evening, and a 
brilliant light for company, is desirable. The 
three-step HYLO gives 4 candle power for 
early evenings, 1 candle power all night after 
ten o'clock, and 16 candle power for com- | 
pany. Also made in five other combinations. 





DO YOU WANT 


Whiter and More 
Satisfactory Light? 


A-B 


ARC LAMPS 


are giving universal satisfaction 
and are meeting the exacting de- 
mands of modern electric lighting. 
Engineers now specify them for 
their most important installations. 





























Please Your Customers 


Get the things they want. Make them 
comfortable and happy. All our HYLO 
lamps make happy homes, but the particular 
style and candle power combination which 
exactly fits the need makes the most happy 
home. 





OUR NEW BULLETINS WILL INTEREST YOU 


Adams-Bagnall 
Electric Co. 


Cleveland, O., U. S. A. 


Canadian Agents: The R. E. T. Pringle Co., Ltd., 
Montreal, P. Q. 


Branches in all principal cities 














Note — Write for bill posting particulars, The HYLO 
Magazine, The Complete Price List. Send 50c. for 
sample 3-Step. 


: @ THE PHELPS CO. 


Cag 20 State Street, Detroit, Mich. 







































The Brilltancy o Cut Glass 


without the excessive cost 
thereof is secured by using 


Franklin Reflectors 


(They reflect more light 
than most other prismatic 
reflectors, and as an ad- 
ditional feature they trans- 
mit enough light to give oe 
very good illumination above | 
and around the reflector 























@, They are made in twenty styles — there's at least one to 
meet your requirements. 





Our Bulletin tells the tale. 





Inquire of your nearest jobber. : 


Gillinder & Sons, Inc. .. 135 Oxford Street, Phila. 
































Powers 


nadle 
MINIATURE LAMPS 


Class. B) 
S LAMPS 


LIGHT. (Class A) 





All Ca 





GEM or METALLIZED 


FILAMENT LAMPS 
SHELBY USEFUL 











All Shapes and Forms 
ALL LAMPS LICENSED 


WE- MAKE OVER 
600 KINDS OF 

















TANTALUM LAMPS 
OVAL ANCHORED 
CARBON ( 

TIPLES 

ROUND BULB 
LAMPS 


hee 


fe 
VIM ’ 


me me q 
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Ellis pox aK? ng i Wig 
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FICES AND 





E CARRY 
| RGE STOCKS 


iP LAMPS AT 


fe 
fd 











The matter of current economy is m0 trifle and FS 


when buying lamps. . Every Watt generated cos 


every lamp consumes a certain number of 
To waste these Watts or to use more than 
Shelby 45-Watt Lamps 


considered. 











+ 


one Jamp ‘is’ like another. 


some of your hard- 


Fe 




















NEW YORK 


ATLANTA, GA. 
LOUISVILLE, KY. 
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Highest in Illuminating 
Efficiency 


CONSIDERING LIGHT DISTRIBUTION, CURRENT CONSUMPTION, USEFUL LIFE 


| In Your Search for Higher Efficiency 


do not forget that light rays travel in straight courses 
and that illumination means light actually used, not light 
distributed where it is not required. What you should 


figure is the efficiency of light used—ILLUMINATION. 


TRADE MARK 


1 The New 40-watt DownwarD Lamp 


Compared with the most efficient 3.1 watt ordinary 16 c. p. lamp shows 


20% 


LESS CURRENT 


71% 


MORE DOWNWARD LIGHT 


145% 


LONGER LIFE 








TRADE 


TIPLESS DOWNWARD LAMPS 18c. 


MARK 


AGENTS WANTED 


Downward Light Electric Company 


UNION SQUARE (East) Be NEW YORK 








Parts of 5 


ELECTRICAL REVIEW 


SCIENTIFIC ACCURACY 


is as far different from scientific guessing as 





out in the end. 


day is from night. 






Guesswork always loses 
You can see the result in 
the Quality of the machine. But there are 
several grades of Quality—fair, good, excel- 
lent, best—but there is only one that it pays 


to get and that is the Best and the 





Best is Fort Wayne 


Ask for our bulletin 1083 





FORT WAYNE ELECTRIC WORKS 





Ajax Line Material Co... ....... 
Allen & Co ; Oe ee eee. 
LS OS Cre, 6, er 
Ameiican Battery Co............ 
American Bell Telephone Co..... 
American Bridge Co............. 
American Circular Loom Co...... 
American Conduit Co............ 
American Diesel Engine Co...... 
American District Steam Co..... 
American Electrical Heater Co... 
American Electric Telephone Co, 
American Electrical Works ..... 
American Engine Co..........- 
American Insulating Machinery 
OO kis ohs Sabb Genes vresiee a seues 
American Instrument Co......... 
American Sewer Pipe Co......... 
American Vitrified Conduit Co.... 
American Vulcanized Fibre Co.. 
Anderson Mfg. Co., A. & J. M... 
Arnold Company...... ..... 


Atlantic Insulated Wire & Cable Co 


Atiantit BES. CO)... .56 coscw en 
Atwater Kent Mfg. Works...... 
Automatic Electric Co ........... 


Bates B02 IG. sane senses 
BAN Sin ine 100. ko sese cise. cs 


Banner Electric Co............... 


Barron & Co., James §.... ...... 


Barr Electric Mfg. Co.,W.J...... 3,3 


RANAOWe WoO. osc cca cscs ans 
PSSM oo) Lk aaa a a 


Bay State Lamp Co.............. 
BAIS; GAMES AD... i.e anes 
Bishop Gutta-Percha Co......... 





_ 


B 
Blake Signal & Mfg. Co......... 
Bossert Electric Construction Co.. 9 


Boston Incandescent Lamp Co.... 1% 


~> 
sn ww ES 


sridgeport Brass Co............. 
Brilliant Electric Co 
Brown Hoisting Machinery Co.... 
Buckeye BlectrI1G Co. 6.6.5 6:0icewieeos 
Buckeye Engine Co............. 
Bunnell & Co., . 
Burke Electric Co. ... 
Burnley Battery & Mfg. 
3yllesby & Co., H. M 


Gwe ge?  -3 
Com SHwWwvw 


Couch Co., 8S. H 

Crescent Company 

Crescent Insulated Wire & Cable 
C 


ee ee oe 


GS CL BICCTIC OO Reis cietekenas 74 
CAT MOOS onde cicsot alles es 30 
Carichoff, E. R 
Cary Spring’ Works... ..c00006% 28 
Central Electric Co 
Century Electric Co 
Chase-Shawmut Coe.... 
Chicago & Alton Railroa 
Chicago Hdison’ Co... ..0:52.< 660066: 6 
Chicago Fuse Wire & Mfg. Co.. 2 

Chicago Insulated Wire Mfg. Co. 
Chicago & Northwestern Ry 
Clement, Edward E 72 
Collyer Insulated Wire & Cable Co. 84 

Lamp 
39, 40,41,42 

Connecticut Tel. & Elec. Co...... 
Copley Square Hotel 
’ 


ro 


hoo 


Continued on page 28.) 


‘*Wood’’ Systems 


FORT WAYNE, INDIANA 


INDEX TO ADVERTISERS 


Cc 
Crocker-Wheeler Co. .... part era 
Crouse-Himds C0... o.66.6 6cses ose e's 
Cutler-Hammer Mfg. Co.......... 


CWRERANG: 50oe Sareicndcenese 1,26,¢ 


Dale Company cca. .oeccee <sstdias 
BOSC CTs) | We hPa," ane ae 
Dayton Fan & Motor Co ......... 
DEVANG COR a 6 Weiccs aceaaciese seis 
Dickinson MiG COn s<.s:2 5 eee 
Dichl Me GCOs osisicccs. aistoaisinwrices 
Dixon, Jos., Crucible Co....... 
Dod Se WDB. wh csocs? Weelessise-sce 
Pongan Instrument Co.......... 
Doubleday-Hill Electric Co...... 
Downward Light Electric Co..... 
Duncan Electric Mtg. Co........ 
Duntonay Co: MW .c..0sscestos ce 
Pw aAly. i ocd hes osateca sence 
DOE WBE OO 56 oe o'ni 3 akos ss 
Dwyer Machine Co.........5... 


E 


Eastern Carbon Works.......... 
Eck Dynamo & Motor Works..... 
Edison Decorative & Miniature 

Lamp Department............. 
Eicon: Mie C0: 626) 600 ose 010 
Eldredge Electric Mfg. Co....... 
Electric Controller & Supply Co. 
Electrie Motor & Equipment Co.. 
Electric Service Supplies Co.... 
Electric Storage Battery Co..... 
Electrical Testing Laboratories... 
Electrical Trades Exposition Co... 


Electro-Dynamic Co............. 
Elm City Engineering Co...... ; 
Elwell-Parker Electric Co........ 
Emerson Electric Mfg. Co........ ; 


NS 2729 wD 


on > 
Sr st ste we 


Federal Bleciric Co. ......0.0..%... 
ergs Wo. OW. tiie secede: 
WOR BIE eo sich cecrviowsoahiaes oa 

Fort Wayne Electric Works..... 24 
WOStGE, TIOtAUIO: Anco cfoswec ns 
Freeman Electric Co., E. H....... 
Prencl Battery Cous.c. .ccues 
PRM MS oi cererecierecerentts. Ueeceicieess 


General Electric Co... .......... 18,50 


General Storage Battery Co...... 
Germania Electric Lamp Co..... 
GEE, {NBs cc ciek aictayarattercsotrore 
Gillette, Vibber & Co............. 
Gillinder & Sons, Inc.......-.. 

EMEEDIEN AO cece cosine Geer sere sie 3 
Rleason, ORM: osic< eg secee as 


Gould Storage Battery Co........ 4,45 


Green Fuel Economizer Co.... .. 


Fe CVI) 1c cage) IA & Ce eer cars ora rear 
Hamilton, James. .....20520<0..0+ 
Hanchett, (Geo: 2. sc cnc. ssc0see- 
Hart & Hegeman Mfg. Co. ...... 
Fatt MEROOO: 25. ccacececes 5 
Hemingray Glass Co...........+> 
Hill’ Blectrie'Co;.. W.'S...cc55 60s 
Holmes Fibre-Graphite Mfg. Co... 
Holophane Glass Co..........++> 
Holtzer-Cabot Electric Co., The.. 
Homer Commutator Co........-- 
Hubbell, Harvey........ puerto 
Humphrey, Henry H... ....-.-- 
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Whitney Decade 
Testing Set 


Range, .001 ohm to 11 megohms. 
Reversing plugs done away with. 
Only four plugs to be manipulated 
in rheostat. New form combination 
keys. Fitted for Murray and Ae pom 
tests. External batteries and gal- 
vanometer can be used when de- 
sired. Batteries self-contained. 

THE BEST BRIDGE FOR 
ALL AROUND WORK 


J gicstecooae H 4 Send for discounts. 
SOLERELLLS ME) WHITNEY ELECTRICAL 
0000 | a INSTRUMENT CO. 


General Sales Offices 


MACHADO & ROLLER 


203 Broadway, New York City, ®. Y. 
Monadnock Building, Chicago, Ill. 











LIST PRICE, | $65. 00 








WINDOW REFLECTOR 


We are the largest manufacturers of Reflec- 
tors in the world and you cannot afford to 
be without our catalogue and prices 


WHEELER REFLECTOR Co. 


156 Pearl Street, Boston 























CoOD INSULATION I8 GOOD POLICY 
For Heat Endurance and Water Repellence use 


STERLING BLACK PLASTIC INSULATOR 


THE STERLING VARNISH COMPANY 
MANCHESTER, ENC. PITTSBURG, PA. () 











WATERBURA 
COM PANY 


MAKERS OF 


LEAD COVERED 
CABLES 


PAPER OR RUABER 


INSULATIONS 
RY RY A eke 


& eA aa) 
ae 
ui 
s 
oh 


Ss 


a 


let us have your orders for 
WHY NOT Standard Porcelain Cleats, 
Insulators and Tubes, together 
with your orders for Assembled Goods, such as 
Cutouts, Rosettes, Attachment Plugs, Weatherproof 
Sockets, Edison Receptacles No. 9171, Receptacles 


for Outlet Boxes, Signs, and Moulding Work. 





WRITE FOR PRICES 





E. H. FREEMAN ELECTRIC COMPANY 


TRENTON, N. J. 














Switches—Switchboards 


HIL Panel Boards—Cabinets 


stannarn W.S. HILL ELECTRIC CO. 


GOODS NEW BEDFORD, MASS. 

















SINAN 
I 


“GRIPTITE” 


GROUND CONNECTING CLAMP 
For Grounding Metal Conduit and Lead Cables 


Patent Pending 


| MADE FOR 
| %, 34, 1, 144. 1%, 2, | 
} 2% and 3-inch 
IRON PIPE 
TAKES 
GROUND WIRE | 
To No. 4, B. & S. 


NATIONAL ELECTRICAL CODE STANDARD 
MANUFACTURED BY 
NOVELTY ELECTRIC CO. 


PHILADELPHIA, PA. 
Ask for Prices and Discounts . . . 




































é % 
Ww. DUNTON a 
Ses vVipence. Rt Z 





Twe Ounce One Pound 
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We claim our “L=L” Type Breaker 
to be the best breaker ever designed 
for switchboard work. Knowing 
engineers endorse our claim. 





Built to withstand severe service all day and every day; extreme simplicity of construction and careful proportioning 
of all parts minimize the possiblity of breakdown and practically eliminate the’ item of “Maintenance Cost.” The cali!:- 
tion scale is long and easily readable from the front of the instrument. The Circuit Breaker is particularly easy of 
operation, and may readily be reset, whatever its position upon the switchboard. 

The mechanical and electrical excellence of this Circuit Breaker are combined with a symmetry of design and pertfec- 
tion of finish rendering it a worthy feature of the most handsomely designed switchboard upon which it may find a place. 

To secure its use in your installations specify the “I-T-E CIRCUIT BREAKER ‘L-L’ TYPE.” 


THE CUTTER CO. PHILADELPHIA 
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Type ‘*‘W, Overload and no Voltage’’ 
® 


THE PERFECTION OF CIRCUIT BREAKER DESIGN 


When we put a new type of I-T-E CIRCUIT BREAKER on the 
market we know that it is right. It has been tested in a hundred 
different ways theoretically, and in as many different ways in actual 
service: not until we are swve do we ask our customers to buy it. All 
this applies to our new TYPE “W,” TRIPLE POLE, “Overload and no 
Voltage” for the protection of polyphase A. C. motors. We ask you to 
buy it. It is all right. Our literature is interesting. 


THE CUTTER CO,, sso%rrce: Philadelphia 


W. C. JESSUP, 120 Liberty Street, New York City H. W. MacVAUGH, 1406 Machesney Building, Pittsburg 
H. B. OTIS, 636 Marquette Building, Chicago, III. JOHN R. COLE, 766 Folsom Street, San Francisco, Cal. 
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=== PAIR == 
VicCORMICK 
TURBINES 


1400 H.-P., 400 R. P. M., 160 feet head, driv- 
ing generator in power plant of the Cascade 
Water, Power and Light Company, British 
Columbia. 


Write for Catalogue if interested 


WE DESIGN AND BUILD TURBINES TO MEET REQUIREMENTS 


S. MORCAN SMITH CO., YORK, PA., U. S. A. 


Branch Office: 


176 Federal Street, BOSTON, MASS. 





> a 3 
INCANDESCENT LAMP 
REPLAGER and CLEANER 
HANDLES THEM AT Any 

HEIGHT OR ANGLE 
FRANK W. MORSE 


ROOM 301, 116 BEDFORD STREET 
BOSTON, MASs. 
































ALPHABETICAL INDEX.—(Continued from page 24.) 


M GREEN FUEL ECONOMIZER COMPANY 


Sole builders of the Green Fuel Economizer in the United States, 


| 
iiinois Central BR. BR: cc sccscaan 
India Rubber & Gutta Percha 
TUS LS CC erie Tre 
[Indiana Rubber & Insulated Wire 
Inventive Age Publishing Co..... 
Iron City Engineering Co........ 


J 


Pettey Mig C0. is6 cs ciicscswee cee 
Jessop & Sons, Wm.............. 


K 


TM 


Kellogg 
OD vesinoaieaeanienies surioautanent te 
Kelly, John F., Engineering Co .. 
Keough Electric Co.............. 
Keystone Electrical Instrument Co. 
Kitfield, Edward H.............. 
Klein & Sons, Mathias......... 
Knowles, Edward R.............. 


i. 


La Fayette Electrical Mtg. Co.... 
Lansingh, Van Rensselaer........ 
Lawrence Electric Co., F. D.... 
Leclanche Battery Co............ 
Leeds & Northrup Co............ 
Letfel & Co., James............. 
Locke Insulator Mfg. Co......... 
Lombard Governor Co........... 
Lowell Insulated Wire Co..... ... 
Lundin Electric & Machine Co.... 
Byndon, Tamar o<.oosi05 00008 ; 


Machado & Roller............... 
Manhattan Electrical Supply Co.. 
Marine Engine & Machine Co.... 
Marquette Elec. Mfg. Co......... 
MATA. WAR ci ekwavees sieccsea-e 
Massachusetts Chemical Co....... 


(Continued on page 29) 


witchboard & Supply 
28 


McMeen, Samuel G.............. 73 
Mershon, Halph Doc. 6:6:0:05:0 010% » 713 
10 Miller, Kempster B.............. 73 Heater. Heating and Ventilating Apparatus. 
LU ETP Cs 1 a OS CR aa ee a ae 50 Fuel Economy and Fan Catalog. 
1 Monarch Electric Mfg. Co....... 16 
Gi Moore, Altted Bo... <scc-ces cases 1 
72 Morris Co., Elmer P.............. 32 
MOC TRAE OW 6 o6.05csss ao nseees 28 
81 
iT 
National Battery Co............. 44 
National Carbon Co............. a 


4] 


25 
29 
69 
4 


32 


WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 


ALTERNATING CURRENT | 


CEILING FANS 


mero BY 


CENTURY ELECTRIC Co. 


ST. LOUIS, PAO, 








Fans, Blowers and Exhausters, Steam Heating Coils and the Green Air 


GREEN FUEL ECONOMIZER CO. MATTEAWAN, N. Y. 


Also 
Send for Book “ER” on 








CARY SPRING WORKS 


240 and 242 West 29th Street, New York City 


FLAT SPIRAL 
© = 


National Brake & Electric Co..... 38 
National Coriduit & Cable Co..... 1 





National India Rubber Co....... 

National Metal Moulding Co...... 84 F 
New England Butt Co ......... 10 sealed 
New England Engineering Co.... 73 AAA 
New Jersey Central R. R........ 38 

New Process Raw Hide Co....... 84 

New York & Ohio Co........... 1 


EXTENSION 


Write for booklet, and please mention this pape! 


Manufacturers of 


© s 
Wire and Springs 
For Machinery, Motors, 


Clocks, Music Boxes and alli 
kinds of Electrical Purposes 









New York Cen. & Hud. Riv. R.R.. 8 
New York Electric Controller Co. 38 





New York Insulated Wire Co.... 

New York Telephone Co......... 67 
Novelty Electric Co...........5.. 25 
Novelty Incandescent Lamp Co... 36 





KELLOGG CEDAR 


SWITCHBOARD G&G 


Write us for Cedar-Pole ‘‘Booklet No. 3-E” 


POLES 





















o SUPPLY COMPANY 

ORGAN Ci 550s ste seess nee is S| 

Olds Gas Power! Co: « . s0ci6.c4%:5 68 CHICAGO, ILL. 
Oneida Community, Ltd......... 

Ostrander; WH. @& CO... scccie. 32 

Otto Gas Engine Works......... 69 

Pp 
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High Grade Lamps 
at Lower Prices 

















How did you learn the addresses on this page? 
Tell the advertiser 


WHEN 





YOU WRITE to him. 

























ay WOODWARD GOVERNORS 


Have been sold on their merits. 
and medium electric plants requiring first- 
class requiation the Vertical Type has no 
competitor. Write for catalogue. 







WOODWARD GOVERNOR CO. 






OVER ONE THOUSAND 





terest you. 


DOES THIS INTEREST YOU? 


Don’t imagine for one minute that we sell you refilled 
lamps or seconds, but we make the best new lamps 
that money and skill can produce. 

We are not in any combination or trust and we can 
sell lamps in large quantities at prices that will in- 











ror WATER WHEELS 


WRITE US FOR QUOTATIONS NOW 








For small 













GERMANIA ELECTRIC LAMP CO. 


120 Liberty St., New York 420 Ogden St., NEWARK, N. J. 
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656 Race St., ROCKFORD, ILL. 
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ASSACHUSETTS CHEMICAL CO. 


WALPOLE MASS. U.S.A. 


Pioneers of LIQUID and RUBBER INSULATION 


= CFPEnRATES —— 
WALPOLE RUBBER WORKS WALPOLE VARNISH WORKS 


ARMALAC and No. 50 Cable and Transformer 
are the BEST in LIQUID INSULATORS Compounds 


ALL GRADES FRICTION TAPES AND SPLICING COMPOUNDS 








\ 








THE STAR 










EXPANSION 
SCREW ANCHOR 


Makes all kinds of fastenings to 
Brick, Slate, etc. 

























































=e sa 
r RAIA APR KG 









and saves labor, time, expense 
Send for samples and catalog 


STAR EXPANSION BOLT C0. 


147-9 Cedar St., New York 
























i C K Petar Swe 
mum = |=" YOUR CUSTOMER 


MOTOR WORKS 
WILL PAY YOU MORE 

















TRADE MARK Belleville. N. J. 
aan it THE Manufacturer of 
Mast Arms, 
MANHATTAN LOOKS more for the moneyf | BRADY cos zn 
oods, 
ELECTRICAL SUPPLY CO. is more for the money ARMS House’ 


Something Electrical for Everybody 


NEW YORK, 17 _ “y and 14 Murray St. 
CHICAGO, 188 5th 
Factories, JERSEY city, N.J., RAVENNA, 0. 


and other specialties 
he H. BRAD DY. New Britain for construction work 











Catalogue and Prices Furnished on Application 





CUT HALF SIZE 


LIST PRICE 80 CENTS THE SARCO CO. 


Costs YouNo More = oo6-6TH AVE., N.Y. CITY 
When Addressing Auvertisers & lense Than Others 
| Mention This Paper. { 











THE SCHWERDTLE STAMP CO., 
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# SAMSON TURBINE # 


To insure close speed regulation in a turbine it is necessary to have a 
gate which is easily operated. The gates on our SAMSON TURBINES 
are balanced and consequently moved with the greatest ease. 




































JAMES LEFFEL & CO., SPRINGFIELD, OHIO, U. S. A. 
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vase Vitrified 
Clay Conduit 


Buy from the Pioneer Manufacturers 


“Camp Duet” 
































H.B. Camp Co. 


943 Broadway, New York 


CHICAGO 














HARTFORD BUILDING, 














ELECTRIC 
HEATING 
APPARATUS 


OF EVERY DESCRIPTION 
“UNIT” 
ENAMEL 
RHEOSTATS 








The Simplex Elec. 
tric Heating Company 
CAMBRIDGEPORT, MASS. 











" AMERICAN ” 
STORAGE CELLS ARE THE BEST 


Send for Descriptive Catalogue 


AMERICAN BATTERY COMPANY 
173 So. Clinton St., Chicago, !! . 


ESTABLISHED 1889 














ARMORED 
“Hiko” Soldering Stick 


CLEAN, EFFECTIVE, LAST LONGEST 
ALL GOOD DEALERS CARRY IT 


Atlantic Mfg. Co., Allenhurst, \. J. 
























































MANUFACTURERS 


Contemplating esiablishing plant, 
tn the West should take advantage 
of @ location on 









? Chicago & & Werth Wester Ry. 


which reaches the famous 





WATER POWERS, 
COAL FIELDS, 
IRON ORE RANGES, 
4ARD AND SOFT 
LUMBER DISTRICTS, 
MINING DISTRICTS 


of the West and Northwest, end 
effords the best means of transpor- 
tation to the markets of the world. 





"i 'CULARS APPLY TO 
MARVIN HUCHITT, , E. 0. BR:GHAM, 
Freight Trafic Manager Gen'! Freight Agent, 
GEO. BONNELL, 
4 ndustria | Agent, 
NW513 CHICAGO. 











THE LARGEST MANUFACTURERS OF GLAZED 
EARTHENWARE IN THE WORLD 


AMERICAN SEWER PIPE Go. 



























CONDUITS 





FACTORIES IN FIVE STATES 


GENERAL OFFICES PITTS BURGH,PA. 











WAGONS 


TRUCKS 


—_* AND CARS. 


FOR LIGHT AND HEAVY HAULING 


™’ ELWELL-PARKER ELECTRIC CO. ne 


CLEVELAND, OHIO, U.S.A. 
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; Stronger, Neater, Better Work 


and Money Saved, by using 


Attached to a Re- 


TeKeough Cord Grip |} UNDERGROUND 
— the Pen- CONDUITS 


acts as a reducer for LAID to PERFECTION by 
SCs EXPERIENCED HANDS 


Its use permits the 
employment of the 
largest size, rein- 
forced cord, with a 
1/8-inch in place of 


a 3/8-inch socket. G. Ni. Gq EST 


277 BROADWAY, NEW YORK 


ai dvvisgere 
boop ive ba 
ao bee 


4 


{ 


1) 


yeep s bagasse 











Manufactured by 
Keough Electric Co., Boston, Mass. 


Gilpin, V. C, “a ieee 


NEW YORK 





CINCINNATI, OHIO 











hesandanandmostraiani, “besdeeat"| | cee | oT TRAY «PLATE STORAGE BATTERY 


Accuracy Guaranteed AMER ICAN ELECTRIC The Simplest, most Durable and best Storage Battery made for 














My pene * oe HEATING APPLIANCES Central Stations, Lighting and Power Plants, Isolated Plants, ete. 
see te Matere Oe am:| | AMERICAN ELEC. HEATER CO. Send for Details 
peres, $4.00, VoitMeters:1 | wain Office and Factor): DETROIT, MICH. TRAY PLATE BATTERY COMPANY 
volts, $5.00. Branch: 7 & 9 Warren Street, NEW YORK 6 FREDERICK ST., BINGHAMTON, N. Y. NEW YORK, 39 CORTLANDT ST. 
Atwater Kent 
Mfg. Works 











118 North Sixth Street 
PHILADELPHIA, PA. 








WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 




















 Holtzer Magneto | NE 
Watchman’s Clocks fe igJ WILL HAVE NO TROUBLE 


WHEN HE USES 
INSURANCE REDUCTION | 


cE Re “CIRCULAR LOOM” 


National Fire Underwriters i E THE IDEAL FLEXIBLE CONDUIT 


SECURE | 


Require No Battery. y MADE BY THE OLDEST FIRM IN THE 
Records are Indelible. oT ; WORLD MAKING CONDUIT 
Can not be Manipulated. 


Never Fail to Operate. f SEND FOR SAMPLE 
Guaranteed Five Years. t 35: 


ee c°—@ American Circular Loom Go. 





5 i a : CHELSEA, MASS., U. S. A. 
Flush Magneto Stations ee deta denon 
For Operating Magneto Clocks y F = CHICAGO, Thos. G. Grier, 128 W. Jackson Boulevard A 


Heavy Current Output. 
Always Reliable. 
Protected by Iron Box. 
Face Flush with Wall 
Crank Handle Removable. 


Sez Our BULLETIN No. 152-A 
The Holtzer-Cabot Electric Co, 


BOSTON AND CHICAGO 
































You 
Want 
Rubber- 
Covered 
Wire 








We have 
tremend- 
ous stock 
of assort- 
ed Sizes 
that we 
are Sell- 
ing at 
lowest 
manutfac- 
turers: 
prices. 


Telegraph 
your 
orders 
at our 
expense. 
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EUNDIN 








wan 
GRADE 


ELECTRICAL 
SPECIALTIES 


SEND FOR CATALOG 


THE LUNDIN ELE 
MAND MACHINE cov’ 





W. R. Ostrander & Co. 


22 Dey Street, NEW YORK 
Manufacturers of 
Speaking Tubes, Whistles, 
Bells, Annunclators 
Elestrie 
oupbties 


1 


Factory 
De Kalb Ave. 
Brooklyn 4 


Send for 
Catalogue 








ELECTRIC SIGNS 


AND 


SIGN FLASHERS 


Electric Motor and Equipment Co. 
Newark, N. J. 











ELECTRIC CONDENSERS 


WM. MARSHALL, Manufacturer 


Standards a Specialty 


709 Lexington Ave., New York 








WILLARD 
STORAGE BATTERIES 


THE WILLARD STORAGE BATTERY Co. 


CLEVELAND, Onto 





be 55 ELECTRIC 
EUREKA” inxs. 
all equipped with the patent 
‘““SPRING CORD PROTECTOR” 


Write for descriptive matter 


The W. J. Barr Electric Mfg. Co. 


CLEVELAND, OHIO 











Doubleday- 
Hill Electric 
Company 


Pittsburg, Pa. 


YOST SPECIALTIES 


Sockets, Rosettes, Receptacles 


Cord Adjusters 
Write for Catalogue 


The Yost Electric Mfg. Co. 


TOLEDO, OHIO 











WOOD PINS—100,000 IN 
STOCK 


These pins are the best ever pro- 
duced. Prices are satisfactory. 


ELMER P. MORRIS CO. 
51 Dey St., New York 








ADJUSTERS 
Morse, Frank W. 


ATR-COMPRESSORS 
Allis-Chaliners Co. 
Emerson Electric Mfg. Co 
National Electric Co. 
Platt Lron Works Co. 


ALARMS, BURGLAR 

Partrick, Carter & Wilkins Co. 
ALARMS, Higa AND Low 

Partrick, Carter & Wilkins Co. 
ALARMS, FIRE 

Partrick, Carter & Wilkins Co. 


ALTERNATORS 
Allis-Chalmers Co. 
Crocker-W heeler Co. 
Fort Wayne Electric Works 
General Electric Co. 
National Electric Co, 
Wesco Supply Co. 
Western Electric Co. 


Westinghouse Electric & Mfg. Co. 


AncHors, Guy 
Doubleday-Hill Electric Co. 


ANNUNCIATORS 
Doubleday-Hill Electric Co. 
Partrick. Carter & Wilkins 
Stanley & Patterson 
W. R. Ostrander & Co. 
Wesco Supply Co. 

Western Electric Co. 


ARCHITECTURAL ENGINEERS 
Dodge & Day 


ATTACHMENT PLUGS 
Hubbell, Harvey 


BATTERIES, PRIMARY 
Bunnell & Co., J. H. 
Burnley Battery & Mfg. Co. 
Doubleday-Hill Electric Co. 
Eastern Carbon Works 
Edison Mfg. Co. 
Electric Motor & Equipment Co 
French Battery Co. 
Gordon Battery Co. 
Lawrence Electric Co., F. D. 
Leclanche Battery Co. 
Manhattan Electrical Supply Co. 
Rock Island Battery Co. 
Wesco Supply Co. 


BATTERIES, STORAGE 
American Battery Co. 
Doubleday-Hill Electric Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould storage Battery Co. 
National Battery Co. 

Trav Plate Battery Co. 
Willard Storage Battery Co 


BELLS : 
Manhattan Electrical Supply Co. 
Ostrander & Co., 
Partrick, Carter ’& Wilkins Co. 
Wesco Supply Co, 


BELT DREsstna 
Dixon Crucible Co., Josepb 


BLOWERS 
Emerson Electric Mfg. Co. 
Green Fuel Economizer Co. 
BorLERSs 
Babcock & Wilcox Co., The 
Morgan Smith Co., 8. 
Platt lron Works Co. 
Stirling Consolidated Boiler Co. 


Westinghouse, Church, Kerr & Co. 


Bouts, EXPANSION AND TOGGLE 
Star Expansion Bolt Co. 


Books, TECHNICAL 
Electrical Review Pub. Co. 
Van Nostrand Co., D. 

BoosTERS 
Allis-Chalmers Co. 
Crocker-Wheeler Co, 
National Electric Co. 
Western Electric Co. 


BRIDGES 
American Bridge Co. 


_BriDLE Rings 


Barron & Co., Jas. 8. 
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BrousHEs, DyNAMO 
Eastern Carbon Works 


BrusHEs, DYNAMO 
Holmes Fibre Graphite Co. 
Wirt Electric Co. 
BusHINGS 
Bossert Electric Construction Co. 
Federal Electric Co. 
Steel City Electric Co. 
CABLE COMPOUNDS 
Massachusetts Chemical Co. 
CABLE HANGERS 
Barron & Co., Jas. S. 
Standard Underground Cable Co 
Steel City Electric Co. 
CaBLE MACHINERY 
Aiton Machine Co. 
CABLING MACHINES 
New England Butt Co. 
CAPs FOR PIPES 
Gillette, Vibber & Co. 
Car Heaters, ELECTRIC 
Simplex Electric Heating Co. 
CARBONS 
Eastern Carbon Works 
National Carbon Co, 
Reisinger, Hugo 
CASTINGS 
National Electric Co. 
New England Butt Co. 
Phosphor-Bronze Smelting Co., Lu 
CATALOGUES 
W. F. Leggett 
CHAINS, FOR SUSPENDING Arc LAmps 
Oneida Community, Ltd. 
Crrcuit-BREAKERS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
CLEANERS, INCANDESCENT LAMPS 
Morse, Frank W 
CLEATS 
Blake Signal & Mfg. Co. 
CLIMBERS 
Klein & Sons, Mathias 
CLUSTERS 
Hubbell, Harvey 
I. P. Frink 
CoaL-HANDLING MACHINERY 
Jeffrey Mfg. Co., The 
Coat Mining MACHINERY 
Allis-Chalmers Co. 
General Electric Co. 
Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co. 
Coris, INDUCTION 
W. R. Ostrander & Co. 
COMMUTATORS 
Homer Commutator Co. 
CoMMUTATOR LUBRICANT 
Allen & Co, L. B 
Atlantic Mfg. Co. 
Dixon Crucible Co., Jos. 
CONDENSERS, ELECTRIC 
Marshall, William 
CONDENSERS, STEAM 
Allis-Chalmers Co. 
Platt Iron Works Co. 
ConpDvItTs 
American Circular Loom Co. 
American Conduit Co. 
American Sewer Pipe ‘Co. 
American Vit = Conduit Co 
Camp Co., H. B 
Doubleday -Hill Electric Co, 
Gest, G. M. 
National Conduit & Cable Co. 
Osburn Flexible Conduit Co, 
Sprague Electric Co. 
Conpvit Rops 
Barron & Co., Jas 
Doubleday- Hill Wlectric Co. 
Conput Toors 
Steel City Electric Co. 
Conpu1T REAMERS 
Steel City Electric Co. 


(Continued on page 33) 
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CONSTRUCTION 
New England Engineering Co. 
White & Co., J. G. 


‘ONSTRUCTION SUPPLIES 
Barron & Co., Jas. 5. 
Brady, T. H. 


‘ONTROLLERS 

Allis-Chalmers Co. 
} Bullock Electric Mfg. Co. f 
Crocker- Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Supply Co. 
New York Electric Controller Co. 
Simplex Electric Heating Co. 
Wirt Electric Co. 


‘oRrD ADJUSTERS 
Crescent Co 


~ 


~ 


ORD GRIPS 
Gilpin, V. C. 
Keough Electric Co. 


‘ORD AND RoPE 
Ajax Line Material Co. 
Reed Electrical Cordage Co, 
Samson Cordage Works 


~ 


CxANE Motors 
Western Electric Co. 


Cross-ARMS, BRACKETS, Pins, TIEs, 
CLIMBERS Etc, 

Central Electric Co. 

)oubleday-Hill Electric Co. 

Klein & Son, Mathias 

Northern Electric & Machine Co. 
CURRENT TAPS 

Ifubbell, Harvey 


DiMMERS 
Cutler-Hammer Mfg. Co. 
Wirt Electric Co. 

Direct Moror DrIvE FoR PLANERS 
The Electric Controller & Supply Co. 


Drytne MACHINERY 
Aiton Machine Co. 
Devine Co.. J. P. 
DyNAMOS AND Motors 
\ Allis-Chalmers Co. ) 
) Bullock Electric Mfg. Co. § 
American Engine Co, 
Burke Electric Co. 
C. & C. Electric Co. 
Central Electric Co. 
Century Electric Co. 
Crocker- Wheeler Co. 
Diehl Mfg. Co. 
Doubleday-Hill Electric Co. 
Eck Dynamo & Motor Works 
Electro Dynamic Co, 
Klwell-Parker Electric Co. 
imerson Electric Manufacturing Co. 
Fort Wayne Electric Works 
General Electric Co, 
Jeffrey Mfg. Co. 
National Brake & Electric Co. 
New England Motor Co. 
Novelty Electric Co. 
Robbins & Myers Co. 
Sprague Electric Co. 
stanley-G. 1. Electric Mfg. Co, 
stow Mfg. Co. 
Triumph Electric Co. 
Wagner Electric Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Eixcrric ARC WELDERS 
Nhe Electric Controller & Supply Co. 


E.corrie Cooktina APPARATUS 
oubleday-Hill Electric Co. 
Simplex Electric Heating Co. 

ELectRICAL DECORATIONS 
)oubleday-Hill Electric Co. 
Electric Motor & Equipment Co, 


ELectric DRILLs. 
Chicago Pneumatic Tool Co. 


E.ectric LIGHTERS 
Stanley & Patterson 
ELEcTRIC LocoMOTIVES 
General Electric Co. 
Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co. 
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ELEcTRIC SOLDERING IRONS 


American Electrical Heater Co, 
Simplex Electrical Co. 


ELECTRICAL SUPPLIES 
Albert & J. M. Anderson Mfg. Co. 
Barron & Co., Jas. 8. 
Bates, Putnam A. 
Central Electric Co. 
Chase-Shawmut Co. 
Doubleday-Hill Electric Co. 
Electric Service Supplies Co. 
Electric Motor & Equipment Co. 
General Electric Co. 
Lawrence Electric Co., F. D. 
Mapbhattan Electrical Supply Co. 
Novelty Electric Co. 
Paiste Co., H. T. 
Partrick, Carter & Wilkins. 
Sarco Co. , 
Stanley & Patterson 
Wesco Supply Co. 
Western Electric Co. 
Weston Electrical Instrument Co. 


ELECTROMAGNETS 
Devine Co., J. P. 
Splitdorf Laboratories 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELEVATING AND CONVEYING MACHIN- 


ERY 
Jeffrey Mfg. Co. 

ENGINES, GAS AND OIL 
Allis-Chalmers Co. 
American Diesel Engine Co. 
Olds Gas Power Co. 

Otto Gas Engine Works 
Shepherd Engineering Co. 
Watertown Engine Co. 
Westinghouse Machine Co. 


ENGINES, STEAM 


Allis-Chalmers Co. 

American Engine Co, 

Ball Engine Co. 

Buckeye Engine Co. 

Rochester Machine Tool Works 
Westinghouse Machine Co. 


ENGINEERS AND CONTRACTORS 


Ahlm, C. E. F. 
Arnold Co., The 
Barstow, W. 8. 
Bates, Putnam A. 
Bradley & Sons, Chas. 8. 
Byllesby & Co., H. M. 
Carichoff, E. R. 
Clement, Edward E. 
Corson, Wm. R. C. 
Darlington, F. W. 
Dodge & Day 
Fergus & Co., W. L. 
Foster, Horatio A. 
Hallberg, J. H. 
Hanchett, George T. 
Humphrey, Henry H. 
Iron City Engineering Co. 
Kelly Engineering Co., John F. 
Kittield, Edward H. 
Knowles & Broadnax 
Lyndon, Lamar 
Mershon, Ralph D. 
New England Engineering Co 
Reed, Warren B. 
Schott, W. H. 
Stanton, Le Roy W. 
Townsend, Fitzhugh 

. White & Co., J. G. 


FANs AND Fan Motors 


Central Electric Co. 

Century Electric Co. 

Dayton Fan & Motor Co. 

Diehl Mfg. Co. 

Doubleday-Hill Electric Co. 
Electric Motor & Equipment Co. 


Emerson Electric Manufacturing Co. 


Fort Wayne Electric Works 
General Electric Co. 

Green Fuel Economizer Co. 
Hunter Fan & Motor Go. 

Robbins & Myers Co. 

Sprague Electric Co. 

Stanley & Patterson 

Wesco Supply Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


(Continued on page 49) 
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ON A 500-VOLT CIRCUIT 


Unless you have a 


HART SWITCH 





Made expressly for breaKing 500-volt currents. 


This switch will operate successfully ona 500- 
volt circuit considerably above its rated capacity, 
and will break a current many times as great. 


This is accomplished by passing the switch- 
plate through a narrow slot between two porcelain 
barriers. The air space is so small that it is im- 
possible for the spark to follow. 

Made in open or closed base, indicating or 
plain. 


Write for descriptive Circular 


eS 


FART ano HHEGEMAN 


\ 
Cee HARTFORD, CONN. 

















92 Capitol Ave., 
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If you want the best get 


“DIAMOND WH” swircues AnD RECEPTACLES 


These receptacles fit conduit 
boxes for push-button 
switches and ‘‘ Diamond H’’ 
steel wall cases. Made in 
gangs and in combination 
gangs with ‘‘Diamond H”’ 
push-button or rotary flush 
switches. 
No lids to pry open with the 
screw-driver, no breaking of 
finger nails. One hand op- 
erates it. 

Receptacle with plug ready to insert Receptacle with plug inserted 


Our Trade-Mark is a guarantee of quality. Look for it. 


HART MFG. CO., Hartrorp, conn. 


New York Boston Chicago Denver 
San Francisco Toronto London, Eng. wt 











OVER 25,000 MILES IN USE 


Same asa Ball Joint =“ 


The Universal Adjustment of — 
Nozzle 


Gasket 


Fullman Floor Outlet ies 
kes the floor plate | fectly wit! ti 
makes the floor plate line up perfectly with ae 
the floor surface, no matter how much out of ee 
«Es 


THEE RAIXI JOINT CcomMmMPrany 
GENERAL OFFICES: 29 WEST 34TH ST., NEW YORK CITY 
Makers of : Branch Belting Agencies 
— —S Atlanta, 


level the box body is. 


The catalogue tells all about it. May we Adjusting 
send it ? ste 
(in various 


Manufactured by heights) 
Continuous, Weber 


STEEL CITY ELECTRIC C0. SEBO and Wolhaupter 


Box 


PITTSBURGH, PA. wan Rail Joints 


Gil in V Sales Agent { 
p ’ e * 120 Liberty St., New York t Compromise and In- ,,_. 
BOSTON CHICAGO (CLEVELAND sulating Joints 


T. C. Sias . A. Bennett . P. Ambos j P 
44 Federal St. 137 S. Clinton St. Citizens’ Bldg. —— a s-5 


ATLANTA BUFFALO SAN FRANCISCO, CAL. ; 
Newoomer-Manry Co. G.E. Bennett Brown-Spear-Sloane Co. Showing Parta Ready Catalogues at all Selling Agencies 
108 8. Forsyth St. 237 Vermont St. Union Trust Bidg. for Assembling 


Ma( MULTI-SPEED ELECTRIC MOTORS 


ARE OF THE MULTI-POLAR FORM FROM 5 H.-P. UP 


THE STOW MULTI-SPEED MOTORS ARE 
NOT LARCER THAN STANDARD MOTORS OF THE SAME H.-P. AND 
MINIMUM SPEED AS BUILT BY THE LEADING COMPANIES, WHILE THE 
RANCE OF SPEED THROUCH WHICH THEY CARRY THEIR FULL LOAD 
18 FOUR TIMES AS CREAT. THEY WILL CARRY THEIR FULL LOAD AT 
ALL SPEEDS WITHIN THEIR RANCE WITHOUT SPARKING WITH AN 
EFFICIENCY PRACTICALLY AS HICH AT ONE SPEED AS ANOTHER. 
THESE RESULTS ARE ARRIVED AT WITHOUT USE OF RHEOSTATS OR 

CONTROLLERS, AND WITH ONLY ONE VOLTACE APPLIED. 


Bullt in open, semi-enciosed, and fully enclosed types. Specially. - 
adapted to driving individual machine tools. Send: for our 
Bulletin No. 52 showing motors in operation, 


STOW MFC. CO., - - BINCHAMTON, N. Y. 


NEW YORK, 136 LIBERTY STREET 
Ceneral European Agents, SELIC SONNENTHAL & CO., 85 Queen Victoria St., London, Eng 


Baltimore, Md. 
Boston, Mass. 
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*‘Prometheus” 


ELECTRIC COOKING 
AND HEATING 


Devices 


ATTRACT THE EYE AND SELL 


Design 

Finish 
Workmanship 
Efficiency 
Durability 














Send for our new and enlarged 1907 CATALOGUE 


The Prometheus Electric Co. 


240 East 43d Street, NEW YORK 




















se 


ELECTRICAL REVIEW | Vol. 49—No. 23 


INDEPENDENT 


© LAMPS 


We are operating two large and well-equipped 
factories, and we are independent in every 


sense of the word. 


We are manufacturers of the 


“EL 








RENEWED 
LAMPS 


“NOVELTY” 
RENEWED 


FACTORY 
EMPORIUM, PA. ST. MARY’S, PA. 


If you are a dealer, a consumer or central © 








station, get our proposition. We are in 
business to stay. Our ee iS Quar- 
anteed in all ways. 


eS OE 
Novelty Incandescent Lamp Co. 


eee Empor ium, P ennsylvania ALVIN & JACKSON, Western Sales Agents 


502 Monadnock Block, Chicage. Ill. 








Co 
vt 
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. a 7 POINTS OF SUPERIORITY 


G. D. LIGHTNING ARRESTERS 





1. Metal parts of different potential are not close together 
on the base. 

2. The air-gap is the smallest possible, being only 1-40 of 
an inch, for 500 volts. 

3. Our special resistance rod does not allow lightning to 
jump across its surface. 

4. Discharges instantaneously and the resistance rod shows 
no change in resistance after several severe discharges. 

5. Service tests prove conclusively that G. D. Arresters is be 
are of high efficiency and that long life is assured. i ol 


E. G. ARRESTER 
vi , i For 
ieee Have you a set of our bulletins ? Direct Current 
OUR SPECIAL 350 to 750 Vols 
RESISTANCE ROD 











ExLectrric SERVICE Suppiies Co. 
“Supplies for Every Electric Service” 


MAYER & ENGLUND DEPT. PORTER & BERG DEPT. GARTON-DANIELS DEPT. 
PHILADELPHIA. CHICAGO KEOKUK 








WILLARD STORAGE 
BATTERIES 


Willard Train Lighting Batteries used 
on Prominent Railroads 





Over 5,000 Cells used on one road alone 
Storage Batteries for All Purposes 


The Willard Storage Battery Co. 


Cleveland, Ohio 
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Mi ot 0 f Ui 3 n a r at 0 i S et S Get the advantage of our Automatic Starting 


Device and at the same time 
For 


Power «* Lighting Insure 





Your Motor 


against carelessness or failure of the protective 
devices by installing a 


N. Y. Automatic 
Motor Starter 


| 
It gives control from a distance 















It is always ready | 


It never fails 
The mechanism has nothing to adjust, and is 
so simple as to be absolutely fool proof 


500 K. W. MOTOR GENERATOR SET SEND FOR BULLETINS 


New York Electric 
NATIONAL BRAKE & ELECTRIC CO. Controller Co. 


GENERAL SALES OFFICE 21:27 New Chambers Street, = New York 
519 First National Bank Building, CHICACO ' 

































No Smoke No Dust 





$5. So = S| TrainEveryHour 
OnTheHo 


and: 
Philadelphia 
EET? are Every Train 
+ “4 A Two Hour 





~* 


Train 














Stations 


West Foot of 


23rd Liberty 
Street Street 
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AMOUNT OF f 
f 


. LIGHT 


FOR THE LEAST 





CURRENT 








for information. 


{ New York: Taylor Bldg., 89-41 Cortlandt St. 
iif Phila.: 1221 Real Estate Trust Bidg. 



































po 


GREATEST / 


CONSUMPTION OF \a be 








Chicago : Central Electric Bldg. 
Memphis: 480 Randolph Bldg. 





anne 

ae 
commemorate 
wn ene 















THOUSANDS OF 


SATISFIED 
CUSTOMERS 


WILL TESTIFY To 
THEIR 


MERITS 


| We present in the following pages cuts of a number of our regular and special Lamps 
i} ' to which we invite your careful attention, and if you do not find what you want write to us 


THE COLUMBIA INCANDESCENT LAMP CO. 


ST. LOUIS, MO., U. S. A. 


San Francisco: 105-107 Battery St. 
Mexico: Monterey, Van Voorhis Hnos 
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A FEW TYPES 


“COLUMBIA. 
WC SERIES }12 Vv. Pie — 5 
: (4 COLUMBIA! 


td 


Columbia Sign Lamp. High Efficiency. 
Uniform Lighting Effect. 


All Types of 
Standard Lamps 


All Voltages. All Candle-Powers, 





Columbia Candie or 
Tubular Lamp 








Columbia :Economical 
Lamp. Turns up and down 
like gas ° 


Columbia ‘‘High Voit’? Y Lamp. (200 to 250 V.) f Régutartyae Columbia (75 to 130 Volts) 
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“COLUMBIA LAMP 


WE MAKE ALL TYPES 
OF HIGH-EFFICIENCY 
LAMPS 


WHICH ONE DO YOU WANT US 
TO FIGURE ON? 





cy. <i - 


Columbia Round Bulb, Well Adapted 


Columbia CEM Crystal Lamp (Meridian 
for Decorative Lighting 


Type), 50 and 100 Watts 


LET US 


FIGURE ON YOUR 
WINTER 


REQUIREMENTS 


ers. 





Columbia Tantalum. 22c. p.,44 Watts. 


SEND US 1 
— aT Nyy NC 
ORDER ili ALUM 

J PROMPT 


Columbia CEM, 50 Watt, 20 c. p. Lamp. SHIPMENTS 
Operates on Direct or Alternating- GUARANTEED 





Current Circuits 











 ¥olts) ; Columbia GEM ‘High c. p. High-Efficiency Units ! 





i} 
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COLUMBIA LAMPS ARE USED “> 
EXCLUSIVELY BY PROMINENT PUBLIC BUILDINGS 








Oe a ea eee ee 


BE JeoreweR 


THE RAYMOND, PASADENA CALIFORNIA. 





HOTEL IMPERIAL, NEW YORK CITY 


FROM NEW YORK TO CALIFORNIA 




















4 


on ere Edepaniaal or | 
{9 } 


‘ 





—s a - ee THE NEW ST. CHARLES, NEW ORLEANS, LA. 


PUBLIC LIBRARY BUILDING, MILWAUKEE 


AND FROM WISCONSIN TO LOUISIANA 
THE COLUMBIA INCANDESCENT LAMP COMPANY 


ESTABLISHED IN 1889 
MAIN OFFICE AND FACTORY: 


2115-17-19 LOCUST STREET; ST. LOUIS, MO. 


BRANCH OFFICES: 
NEW YORK, Taylor Bidg., 39-41 Cortlandt St. . . CHICAGO, Central Electric Bldg. SAN FRANCISCO, 105-107 Battery St. 
PHILADELPHIA, 1221 Real Estate Trust Bidg. MEMPHIS, 480 Randolph Bidg. MEXICO, Monterey, Van Voorhis Hnos 







































DINKEY VENTILATED 


is 








y 


ill , from metallic veins. 
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pp Pp? 


CRANES, 
CHARGING 
MACHINES, 


SERVICE OF 1 TO 100 H. P. 


TROL UNDER THE WORST 
OPERATING CONDITIONS. 


SUBSTANTIAL MECHAN- 
ICAL CONSTRUCTION 
FITS THIS CONTROLLER 
TO WITHSTAND SEVERE OVERLOADS. 


A FEW DETAILS OF pre Tay 
CONSTRUCTION ; ; a ea, ; 


























Contact Slate is heavy and free 


(Cantact Segments are of hard- 
rolled lake copper and are re- 
versible. 

(Contact Fingers are of drop- 
forged lake copper and are provided 
with renewable tips which may be 
readily replaced, causing minimum 


(Contact Arm carries powerful blow-out mag- 
nets which travel with ithe contact fingers and ‘ 
effectively breaks any arc which may be 
formed. 


DPD SAM ee te 





(Operating lever extends above the controller 
to a convenient height, permitting one operator 
to handle a group of controllers, which is so 


a ta et Amz; a i Rite ais: os rh a 
= ye < ey 
necessary in the operation of traveling cranes, 
roll tables, mill screw-downs, etc. 
CResistance is furnished of cast grid or wire 


coil which, by means of ventilation, will dis- 








spate a largeamoust of energy in the form of THEY WILL MEET YOUR CONDITIONS 
at. 
@AIl parts are easily ac- 
cessible for inspection and Send for Bulletin No. 101 


repaits. 


THE ELECTRIC CONTROLLER & SUPPLY CO. 


CLEVELAND, OHIO 












| y 
i bELERS ) 
2) FORUSEON ‘1 









MILL TABLES, OR FOR ANY 
REQUIRING ACCURATE CON- 
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| WATT PER CANDLE-POWER 


That is the figure claimed for new incandescent lamps which are 
being placed on the market. Lamps of such efficiency will un- 
doubtedly find at least some use on your circuits and then 


HOW WILL YOU METER THEM? 


Light load meter accuracy will be imperative, and that will 
never be attainable with heavy moving systems revolving on 
and grinding away jewels and with brushes scraping on rough- 
ened commutators. You will need a meter with these points 
eliminated, and that is the 


SANGAMO METER 


Better get posted now Full literature sent on request 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 


SALES AGENTS: Electric Appliance Co., Chicago and San Francisco. Machado & Roller, New York and Chicago. 
Wesco Supply Co., St. Louis and Fort Worth. John Foreman, Montreal. 












4 
* $9000 000. no Ps = | 
Od oF iS ~  F 
beh “bet: 

shone: Ea 









KAOWATT wOURE 




















WHEN Writing for Catalogues. Information or Prices, YOU WILL CONFER A FAVOR on both the ADVERTISER 
and the PUBLISHER by mentioning the fact that you saw the advertisement in the ELECTRICAL REVIEW. 



























SEND 
FOR 
CATALOGUE 


ANNUNCIATORS, BELLS 
otuer HOUSE GOoops $i OUCH So 


PARTRICK, CARTER & WILKINS CO, || szetsits.2m 


See our display adv. next week’s issue 


























“laaees MANUFACTURERS MAIN OFFICE AND FACTORY 
“KING” ‘ N. W. Cor. Clinton & Van Buren Sts. 
wanwunciator =| 22nd & Wood Sts., PHILADELPHIA, PA. secant 





Che Engineering Press 
Tndex Review 


Publishes the résumés of all arti- 
cles appearing in the electrical 
and other engineering papers the 
world over. 

If you want articles on any 
subject, you should consult it. 


PUBLISHED MONTHLY 


Single copy, 1/-; yearly 
subscription, 10/6. 


Cechnical: Press Ass’i 
20, rue de la Shancellerie 
Brussels 


A STORAGE BATTERY 
WILL PAY DIVIDENDS 


MANAGERS AND ENGINEERS OF ELECTRIC RAILROADS 
SHOULD WRITE FOR PARTICULARS AND 
INFORMATION TO THE 








National Battery Company 
ELECTRIC STORAGE BATTERIES 
BUFFALO, N. Y. 


NEW YORK OFFICE CHICAGO OFFICE 
1606 BROADWAY 450 OLD COLONY B’LD’G 


PACIFIC COAST 623 SANSOME STREET, SAN FRANCISCO 
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Gould Semuiaal 








Train Lighting 





Storage Battery Cell 








TyrE DS 


Cuicaco, Rookery Building 
Boston, 8g State Street 

SAN FrANcIsco, Monadnock Bldg. 
Toronto, 66 Wellington Street 


Storage Batteries 


Lighting, Signal 


SALES OFFICES - Gould Storage Battery Co: Marin OFFice 


for Lighting and Power 
Stations, Street Railways, Isolated Plants, Train Works, Depew, N. Y. 
and Telephone work, etc. 


The Goutp Battery CELL 
shown in the accompanying cut 
has been adopted for train 
lighting service by several of 
America’s leading trunk lines. 


1 West 34th Street 
New York City 








For 
Shop 
or Factory 


YOU NEED THE 


| {WALLWORK 


ASTRONG, CHEAP, SIMPLE, DURABLE 
‘ FIXTURE. MADE OF CAST-IRON 
AND GAS PIPE, ENAMELLED BLACK, . 
FITTED WITH UNIVERSAL BALL 
AND ELBOW JOINTS. MADE IN SEV- 
ERAL TYPES. WRITE FOR BOOKLET 


THE WELLS LIGHT MFG. CO. 


MORRIS AND WASHINGTON STREETS, NEW YORK 














































@®OSoe 


SOLDERING SPECIALTIES 











The ALLEN The ALLEN 
Soldering Fluxes Soldering Stick 

Po teen sn «en menee The ALLEN 

Takes hey pg pa a S 4 
porns joint—stronger than oldering Paste 
the material soldered. i 

Gets into all holes and crev- {(%4 The ALLEN 


ices. Eatsupdirtand grease. “ 
No acids, no rosin, nothing to 

corrode or injure tools. 
Perfect electrical work — . 

makes an electrical as well Sive us the name of 2 re 

asa mechanical joint. _ your dealer, andwe And in Liquid Form 
Equally good for soldering wil! send you free for Commatator 


two pieces of same metal, 
: sample ALLEN Sol- 2 
or different metals. Pp Repairers 





Soldering Salts 


In convenient, handy form. dering Stick. 








The ALLEN Commutator: Lubricant 





Made of pure chemicals — no destructive acids — 
rm may be safely used on dynamos generating 
high potentials. 


The Best and Safest 
Commutator Lubricant. 


L.B. ALLEN & CO., Inc. 


SOLE MANUFACTURERS 


1335 Columbia Ave., Chicago 
97-B Warren St., New York 





Send me 
free sample 
to The ALLEN 
Soldering Stick. 
My dealer's name is 





Address...-.--- local tliieatiike Sad 
Name-——_-__--___- 
fae eee caine 
City. Stat 
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NEW YEAR 


Reaching every department of the 


January Twelfth 


Twelve days after the mass of holiday literature 
will be essential to all those who de 
and development of the ele 


REVIEW OF ELEC 


Technical and Literary Value 











The reading pages of this New Year’s Number will present a series of intelligent and comprehensive reviews 
of the progress made in the several branches of electrical development. These articles will be written by men who. 
either by reason of their close study of, or intimate connection with, these departments of electrical activity, are 
accepted as authorities upon the subjects which they discuss. Among other contributors to this important number 

» the following will write especially for the ELEcTrIcAL REVIEW: 


NEWER ForMS OF ILLUMINANTS AND ELECTRIC LIGHTING, HYDROELECTRIC DEVELOPMENT, by Lamar Lyndon, Con- 
by Dr. Clayton H. Sharp, Test Officer, Electrical Testing | sulting Engineer. 
Laboratories. MopERN THEORIES AND ELECTRICAL RESEARCH, by Dr. 


Exectric TruNK Raitways, Dr. Louis Bell, Consult- | John C. Trowbridge, Professor of Physics, Jefferson 
ing Engineer, author of “Electric Power Transmission,” | Physical Laboratory, Harvard University. 
“Power Distribution for Electric Railways,” etc., etc. | Execrric Rarbway DevELOpMENT, by Sydney W. Ashe, 
TELEGRAPHY AND RADIOTELEGRAPHY, by William Maver, | rystructor in Electrical Engineering, Brooklyn Polytech- 
Jr., Consulting Engineer, author of “American Telegraphy | nic author of “Electric Railways,” ete. 
and Encyclopedia of the Telegraph,” ‘Wireless Teleg- : 
raphy,” etc. 
GENERAL TENDENCIES IN CENTRAL STATION PRACTICE, by 


TELEPHONE DEVELOPMENT, by E. E. Clement, Patent Er- 
| pert and Telephone Engineer. 


Frank Koester, Consulting Engineer, author of “Modern Patents, by E. G. Siggers, Patent Attorney, Editor and 
Power-Plant Design and Economics,” ete. ‘| Publisher, “Inventive Age.” 

ELECTROCHEMISTRY AND ELECTROMETALLURGY, by C. F. Review OF ELECTRICAL DEVELOPMENTS ON THE CON- 
Burgess, Professor of Electrochemistry, University of Wis- | TINENT, by C. L. Durand, European Correspondent of the 
consin. | ELECTRICAL REVIEW. 

ILLUMINATING ENGINEERING, by Louis B. Marks, Con- | REVIEW OF ELECTRICAL DEVELOPMENT IN GREAT BriTAaly, 
sulting Engineer, President Illuminating Engineering So- by A. H. Bridge, British Correspondent of the ELEcTRICAL 
ciety. | REVIEW. 


In addition to these articles there will be illustrated descriptions of power plants, transmission systems, high- 
tension insulator development, telephone exchanges, street-railway equipments, new forms of apparatus, a compre- 
hensive news section, an illustrated record of electrical patents, directory of electrical and allied engineering and 
professional societies and an exceptionally valuable contribution to the subject of central station publicity, in the 
department “Methods of Getting New Business,” by Charles A. Parker. 


ELEC TRICA 


13 Park Row, New York City 


i 


rd yp Va v 


AIP > By. 
ENWEA 
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ELECTRICAL REVIEW 


Ss NUMBE 


thelyast Electrical Industry, will appear 





December 8, 1906 


hiNineteen= Seven 


turefand after the season’s distractions. This number 
defsire to be informed on the progress 
electrical arts. # # It will be a 


CTRICAL PROGRESS 


Exceptional Value to Advertisers 























WS The success of the annual New Year’s Numbers of the ELEctricAL ReEvIEW has 


ie been so great that for several years the original edition has been exhausted, although extra 














ber efforts were made by the publishers to meet the demand. For the forthcoming New Year’s 

Number extraordinary facilities in every department will be arranged, so that we believe 
= its circulation will exceed that of any previous New Year’s Number which we have published. 
™ As the issue will be the regular ‘Export and Domestic Number,” advertisers will 
‘on receive the benefit of the extra domestic and foreign circulation, and no advance in rates 
he, for space will be charged. 
The advertising pages will constitute in themselves a comprehensive index of the 
- American electrical manufacturing industry. These pages will be more than ordinarily 
1s elaborate, inasmuch as our Advertisers’ Art Department is concentrating every effort on 
sd the preparation of advertising to be published in this number. The display will be such 

as will attract and hold the attention, and because of their volume and completeness the 
4 advertisements will be carefully studied by subscribers. 

in our art and engraving departments, advertisers may have the advantage of a force 

h- of skilled artists and intelligent ad.-writers, as this department is organized to assist and advise 
9 in the preparation of copy, free of charge. Bad Aa 
he Copy instructions may be sent to any of our offices. Early reservation of space and aa? 






RAW 8) 


the advanced preparation of advertising matter mean good service. 


L REVIEW 


B h Offi CHICAGO: 1513 Manhattan Bldg. BOSTON: 95 Milk St, 
ranc ices LONDON: 42 Old Broad Street 
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General Electric Company 





Direct Current Dial Controllers 


For printing press and 
Machine tool service 


The new Type PP dial controllers respond to the most exacting demands, withstand 
the most severe service, fulfill every mechanical requirement and combine all desirable 
features indicated by years of practical design and hundreds of operating installations. 


CG. Motor can be stopped from a distance by push- 
button-operated solenoid switch and electrically braked 
by automatically inserted resistance. The same but- 
ton can be used for slow or ‘“ jogging’’ forward motion 
of the motor-driven machine when desired. 





CG. All resistances are moisture-proof, dust-proof and 
povonnsacheeyy fire-proof. 


¢ Starting and operating switches are entirely inde- 
pendent but interlocked to prevent accidental starting 
with weakened field. To permit repeated operation at 
a limited fixed speed the interlocking lever can be re= 
moved quickly and easily. . 


C. Wide range of speed variation available by field 
Type PP Dial Controller resistance alone or by combined field and armature 
Form E—Cover removed ° : eae 

resistance and in addition three reverse speeds for 
intermittent operation. 





The Type PP controller is enclosed in iron casing 
including all resistance except armature starting re- 
sistance which is in separate iron casing. There are 
no openings in front, top or bottom of the casing and 
all external connections are made at the sides near 
the bottom. All starting segments are renewable. 





Type PP Dial Controller 


1132 








New York Office : Principal Office: Sales Offices in 
44 Broad Street Schenectady, N. Y. all Large Cities 
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BUILDERS 


DESIGNERS and 


OF ALL CLASSES OF 


METALLIC 
STRUCTURES 












American 
Bridge Company 
of New York 


General Offices: 42 BROADWAY, New York, N. Y. 








ATLANTA, GA. _. 
BALTIMORE, MD. 
BOSTON, MASS. 


CHICAGO, ILLINOIS 
CINCINNATI, OHIO 
CLEVELAND, OHIO 
DENVER, COLO. ‘ 
EAST BERLIN, CONN. 
KANSAS CITY, MO. 
MILWAUKEE, WIS. 
MINNEAPOLIS, MINN. 





BRANCH OFFICES IN THE FOLLOWING CITIES: 


CANDLER BUILDING 


CONTINENTAL TRUST BUILDING 


89 STATE STREET 


BUFFALO, NEW YORK, ELLICOTT SQUARE BUILDING 


MONADNOCK BLOCK 
UNION TRUST BUILDING 
ROCKEFELLER BUILDING 
EQUITABLE BUILDING 
BRIDGE BLOCK 


POSTAL TELEGRAPH BUILDING 


17th ST. and ST. PAUL AVE. 
7th AVE. and 2d ST. 


NEW ORLEANS, LA. 
NEW YORK, N. Y. 
PHILADELPHIA, PA. 
PITTSBURG, PA. 
PORTLAND, MAINE 
ROCHESTER, N. Y. , 
SALT LAKE CITY, UTAH 
SAN FRANCISCO, CAL. 
SEATTLE, WASH. 

ST. LOUIS, MO. 
SYRACUSE, N. Y. 


PENNSYLVANIA BUILDING 


16th and FOLSOM STREETS 


HENNEN BUILDING 
42 BROADWAY 


. FRICK BUILDING 
‘291: ST. JOHN STREET 
POWERS BLOCK 
DOOLEY BLOCK 


ALASKA BUILDING 
CHEMICAL BUILDING 
209 KELLOGG STREET 


























Freep- WATER HEATERS AND PuRI- 
FIERS 
Platt Iron Works Co. 
Firtp Coir CusHions 
Massachusetts Chemical Co. 
FLEXIBLE COUPLINGS FORK SHAFTS 
The Electric Controller & Supply Co. 
FIxTUREs (ELECTRIC) 
Morse, Frank W. 
Wells Light Mfg. Co. 
FLASHERS 
Electric Motor & Equipment Co. 
Phelps Co. 
Schneider & Co., C. O 
FLEXIBLE SHAFTING 
stow Mfg. Co. 


Foor OUTLETS 
steel City Electric Co. 
Friction TAPE 


M. W. Dunton & Co. 

Massachusetts Chemical Co. 
YuEL ECONOMIZERS 

Green Fuel Economizer Co. 
PusEs 

Chase-Shawmut Co. 

Ct hicago Fuse Wire & Mfg. Co. 

D& W Fuse Co. 

General Electric Co. 

Luwrence Electric Co., F. D. 
GEARS 

New Process Raw Hide Co. 
GENERATORS 

\ Allis-Chalmers Co. 

' Bullock Electric Mfg. Co. 

Crocker-Wheeler Co. 

Western Electric Co. 
GLOBES, SHADES, Ere. 

Fr ink, EL? 

G ilinder & Sons, Inc. 

Holophane Glass Co. 

Pheenix Glass Co. 

Wheeler Reflector Co. 
GRAPHITE 

Dixon Crucible Co., Jos. 
HEATING APPARATUS 

American Electric Heater Co. 

Barr Electric Mfg. Co., W. J. 


CLASSIFIED INDEX—(Continued from page 33) 


HEATING APPARATUS 
Prometheus Electric Co. 
Simplex Electric Heater Co. 

Hoisting MACHINERY 
Allis-Chalmers Co. 

Brown Hoisting Machinery Co. 
Jetfrey Mfg. Co. 


HyDRAuULIC MACHINERY 
Aiton Machine Co. 
Allis-Chalmers Co. 

IMPREGNATING APPARATUS 
Devine Co., J. P 

INSTRUMENTS 
American Instrument Co. 
Atwater-Kent Mfg. Co. 
Biddle, Jas. G. 

Bristol Co. 

Bullock Electric Mfg. Co. 
Cutter Electrical Mfg. Co. 
Dongan Instrument Co. 
Doubleday-Hill Electric Co. 
Duncan Electric Mfg. Co. 
Eldredge Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 


Keystone Electrical Instrument Co. 


Leeds & Northrup Co. 

Machado & Roller 

Pignolet, Louis M. 

Queen & Co., Inc. 

Sangamo Electric Co. 

Stanley-G. 1. Electric Mfg. Co. 

Wagner Electric Mfg. Co. 

Wesco Supply Co. 

Westinghouse Electric & Mfg. Co. 

Western Electric Co. 

Weston Electrical Instrument Co. 
INSULATING CEMENTS 

Massachusetts Chemical Co. 
INSULATING CLOTHS 

Massachusetts Chemical Co. 
INSULATING COMPOUNDS 

Massachusetts Chemical Co. 
INSULATING MACHINERY 

Aiton Machine Co. 

American Insulatin 

New England Butt 
INSULATING PAINTS 

Massachusetts Chemical Co. 


Machinery Co. 


INSULATORS AND INSULATING MATERIAL 
American Vulcanized Fibre Co. 
Doubleday-Hill Electric Co. 

Elm City Engineering Co. 
Dunton & Co., M. W. 
General Electric Co. 
Hemingray Glass Co. 

Locke Insulator Mfg. Co. 
Massachusetts Chemical Co. 
Okonite Co. 

Standard Paint Co. 
Standard Underground Cable Co. 
Standard Varnish Co. 
Sterling Varnish Co. 

INSULATOR SUPPORTS 
Steel City Electric Co. 


Ik1p10 PLATINUM, WIRE AND SHEET 
Baker & Co., Inc. 


Iron CASTINGS 
Aiton-Machine Co. 


JUNCTION BoxEs 
Bossert Electric Construction Co. 
D & W Fuse Co. 
Steel City Electric Co. 

Lamp GUARDS 
Hubbell, Harvey 
Morse, Frank W. 

LamMp-MakKine MACHINERY 
Dwyer Machine Co. 


Lamps, ARC 

Adams-Bagnall Electric Co. 

Doubleday-Hill Electric Co. 

Fort Wayue Electric Works 

General Electric Co. 

Marquette Electric Mfg. Co. 

Stanley-G. I. Electric Mfg. Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
Lamps, DECORATIVE 

Central Electric Co. 

Edison Deco. &Miniature Lamp Dept. 
Lamps, INCANDESCENT 

Banner Electric Co. 

Bay State Lamp Co. 

Brilliant Electric Co. 

Buckeye Electric Co. 


(Continued of. page 71) 


Lamps, INCANDESCENT 
Central Electric Co. 
Columbia Incandescent Lamp Co. 
Doubleday-Hill Electric Co. 
Downward Light Electric Co. 
Dwyer Machine Co. 
Fort Wayne Electric Works 
Fostoria Incandescent Lamp Co. 
General Electric Co. 
Germania Electric Lamp Co. 
New York & Obio Co. 
Novelty Incandescent Lamp Cv. 
Phelps Co. 
St. Marys Incandescent Lamp Co. 
Sawyer-Man Electric Co. 
Shelby Electric Co. 
Standard Electric Mfg. Co. 
Sterling Electric Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LirtiInc MAGNETS 
The Electric Controller & Supply Co. 


LIGHTNING ARRESTERS 
D & W Fuse Co. 
Electric Service Supplies Co. 
General Electric Co. 
Stanley-G. I. Electric Mfg. Co. 
Westinghouse Electric & “Mfg. Co. 


LIGHTING PLANTS 
Allis-Chalmers Co. 
Crocker- Wheeler Co. 
Doubleday-Hill Electric Co 
Fort Wayne Electric Works 
General Electric Co. 
National Brake & Electric Co. 
Stanley & Pattei:son 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LOcKNUTS 
Steel City Electric Co. 
LUBRICATING COMPONENTS 
Atlantic Mfg. Co. 
MACHINE TOOLS AND MACHINERY 
Allis-Chalmers Co. 
Jetirey Mfg. Co. 
New England Butt Co. 
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resistance wires to specifica- 








raphy; all forms of electrical 








e 
tlons; protective fuses for small GR AnD PRIZE 
currents; ignition fuses for tor- Universal Exposition 
pedo and mining operations; a Loot Po04 
special forms for wireless teleg- ° uls, 


GOLD MEDAL—Lewis & Clark Centen- 
nial Exposition, Portland, Ore.—1906 








BAKER & COMPANY, INC. 


C. 0. BAKER, Pres. C. W. BAKER, Vice-Pres. 
408-414 N. J. R. R. Ave., Newark, N. J. 
NEW YORK OFFICE, 120 LIBERTY STREET 



































| For an Incandescent Lighting System along 
| conduit our Type F CONDULETS are the most 


convenient lamp receptacle fittings. 


CONDULETS are conduit pipe fittings in all 


styles and sizes. 





NEW YORK 





CROUSE-HINDS Cc). Syracuse, N. Y., U.S.A. 


————=, 


See our Septemter Catalog. 








CINCINNATI CHICAGO 














SEALING CEMENT 


For Switchboards, Panel-Boards, Transformers, and 
other Electrical Specialties. 


W. E. G. MITCHELL 86 MAIDEN LANE, N. Y. CITY 


We also Manufacture Battery Wax for Dry Batteries. 1 


P&B 


THE STANDARD PAINT CO. 


Paiste AO | 


fastens to socket by being simply pushed into same. The 
proper solution of that troublesome cord-twisting. Brass cap 
has double bushing for use with either Standard or Re-inforced 
lamp cord. Write now for free sample and prices 


H. T. PAISTE CO., Philadelphia, Pa. 


NEW YORK BOSTON CHICAGO 
“The Leading Specialty Manufacturers.” 








ELECTRICAL 
COMPOUNDS 


STANDARD FOR 19 YEARS 


MANUFACTURED BY 


100 WILLIAM STREET 
NEW YORK 








Pushin Attach- 
ment Plug 





Cat. No. 401 























“THES STANDARD’ 


MOTORS - 


DYNAMOS-FANS*™ 


ARE WELL MADE AND "You ‘LL LIKE’ THEM 
FOR ALL: DIRECT SCURRENT CIRCUITS 


THE ROBBINS & MYERS CO. 


SPRINGFIELD; OHIO. 

















Complete plants for the 


Manufacture and Renewal of Incandescent Lamps 


(EXPERTS TO THE LARCEST COMPANIES SINCE 1891) 


Central Station lamp testing made racticable by our 
Photometric System. Send for €talogué ES y 


DWYER MACHINE CoO., al Mass. 











INSULATING BLACK 


The ao - —— Never becomes brittle. 
or Wiring Contractors. 
Underwriters Good Insulator. Ask your a 
Dries quickly. If he decen't handle it, send to us. 
STANDARD VARNISH WoORKS 
Chicago New York London 
Canadian Branch: International Varnish Company, Limited, Toronto, Canada 


Approved by No disagrecasie odor. 








EDISON READY-TO-USE 


Electric Decorative Lighting Outfits 


Excellent sellers during the holiday 
season because they afford such a con- 
venient and beautiful methoa of decorat- 
ing the Christmas tree. Useful on any 
occasion when decorative effects are 
desired for home or public entertain- 
ments. They are durable because made 
in a substantial manner from the best 
materials. The Edison Outfit is approved 
for Christmas Trees by the National Board 
of Fire Underwriters. 

For fuller details write our nearest 
district office, or 


General Electric Company 


Main Lamp Sales Offices: 
HARRISON, N. J. 
Offices in all the principal cities 742 











WESTON Electrical Instrument Co. 


New York Office, 74 Cortlandt St., Main Gtice, Waverly Park, NEWARK, N. J. 


LONDON BRANCH: Audry House, Ely Place, Holborn. 
PARIS, FRANCE: E. H. Cadiot, 12 Rue St. Georges. 
BERLIN : European Weston Electrical Instrument Co., No. 88 Ritterstrasse. 


lluminated Dial, Weston Standard 
Stationinstruments Portable, ireet Reading 


Voltmeters and Milli- 
These instruments are voltmeters, Ammeters 
constructed upon the and Milammeters, Watt- 
same general principle papa sec Lo agg 
as our regular Standard and Pe rare re, bad 
Portable Direct-Current Gur Shhh 
- portable instru 
Voltmeters and Amme- ments are recognized as 
ters, butare much larger standards throughout 
and the working parts the civilized world. 
are enclosed in a neatly Our Semi- Portable 
designed, dust-proof, laboratory Standard 
cast-iron case which 7 Voltmeters and Amme- 
effectively shields the ters are still better. 
instruments from dis- They are the most reli- 
turbing influences of ex- 
ternal magnetic fields. 










able, absolute standards 
Weston Standard —e Dial Station Ammeter, ¢_. laboratory use. 
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FOR SALE 
One 62 K. W., 250 volt; one 50 
K. W., 125 volt direct-connected 
dynamos and engines; one 35 K.W., 
22) volt, 4 pole generator direct-con- 
nected to 50 horse-power Nash gaso- 
line engine; two 25 K.W. and three 
45 K.W., 125 volt Edison machines; 
one 17 K. W.., 125 volt, 4 pole gen- 
erator; one 14x 84 x 10 Worthing- 
ton pump; 150 and 400 horse-power 
Berryman heaters; 18 x 36 inch 
Allis-Corliss engine; 10 x 12 Acme 
vertical engine. 
JAS. A. GRAHAM, 
206 Broadway, New York. 








WANTED TO BUY 
An Electric Lighting Plant 


in a city of 15,000 inhabitants or 
under. No proposals inv olving less 
than the controlling interest, will 
be considered. Address 6 .P.H., care 
ot ELECTRICAL REVIEW, New York 








TRADEMARKS 
AND COPYRIGHTS 


Send your business direct to Washington 
Saves time and insures better service 


PERSONAL ATTENTION 
GUARANTEED 
25 YEARS’ ACTIVE PRACTICE 


SPECIALTY 
‘* Working on the Failures of 
Others” 


Siggers & Siggers 
PATENT LAWYERS 


Suite 20-25 WASHINGTON 
National Union Bidg. D. C. 











Ph AJAX 


. “Academy” 
Mast-Arm 


Ajax Line Material Co. 


) 12 &14S. Jefferson St. 
CHICACO 


























NCANDESCENT LAMP SALESMEN 
WANTED. Experienced men who can 
command trade. Address stating experi- 
ence, salary and territory wanted; to right 
men will pay salary, commission or both. 

St. Marys Incandescent Lamp Co. 
St. Marys, Elk County, Penn. 








PATENTS PROTECT 


YOUR IDEAS 
Send for INVENTOR’S PRIMER 
No patent, no fee Established 1864 


910 14th St. 
Milo B. Stevens & Go. wa-hington, pc. 


Branches at Chicago, Cleveland, Detroit 














GEORGE K. WOODWORTH 


‘(Formerly Examiner, Electrical Division, U. 8. 
Patent Office) 


COUNSELLOR AT LAW 


PATENTS AND PATENT CAUSES 


ELECTRICAL PATENT MATTERS 


31 State Street BOSTON 


PATENTS 
PATENTS 











Save money and time 
by sending your 
matters to me 

TRADE-MARKS 


DESIGNS 
COPYRIGHTS 


E. S. DUVALL 
Washington, D. C. 


LOAN 6 TRUST BUILDING 








Baw AEE OF" IMITATIONS 


For the protection of our customers we 
-advise that Klein’s Pliers are being imitated 
to LuvK LIKE KLEIN’s. This however, does 
not make them Klein’s. 
Look for this stamp 

M. KLEIN & Sons, on the inside of handles— 
NONE are genuine without this stamp. 

Use only genuine Klein’s, They are the 
product of years of experience and have 
stood the test of time. 


Mathias Flein « Sons, Chicago, Ill. 











Battery Brand 
SAL AMMONIAO 
BLUESTONE 
CHLORIDE OF ZINC 
Fused and Granular 
The Roessler & Hasslacher Chemical Company 
100 William Street, New York 




















SUBSCRIBE FOR THB 


Inventive Age 


ONE DOLLAR A YEAR 


Contains index of all patents issued each 
week, and other useful information. Ad- 
dress INvaNTIVE AGE PusLIsaina Co., 

National Union Bldg., Washington, D. C. 














For testing dry cells, use the 


Eldredge Battery Ammeter 
0 to 30 Amperes 
Indicates in any position and 
in either direction of Sent 

Connecting cord 

quickly etachenl if ‘erokbad 
and a new one connected. 

Price $3.50. 


Eldredge Electric Mfg. Co. 


3 Post Office Square 
Springfield, Mass. 1 











TRIUMPH 
GENERATORS 


AND MOTORS 











Is Your 
Time 
Worth 
Saving ? 
Then put a 
Telephone 
in your 
Residence 


NEW YORK 
TELEPHONE CO. 


15 DEY STREET 





IT’S A GOOD TIME 


TO'GET ALL THAT’S COMING TO YOU 


from. your boiler and engines— 


A SPENCER DAMPER REGULATOR 


will keep boiler pressure even— 
give to engine more uniform speed 
—and save 5 to 12 per cent in fuel. 


A ROBERTSON - THOMPSON INDICATOR 


will keep your engine up to high- 
est notch of efficiency and won’t 
cost much. Sold on easy terms if 
you say so. 


EUREKA PACKING 


Either Gum Core—High Pres- 
sure or Spiral —Reduces engine 
friction—Increases power and 
costs one-half less than others. 








WE ALSO MAKE 
Steam Separators, Exhaust Heads, Flue Cleaners, Oil Filters, etc. 


JAS. L. ROBERTSON & SONS, 48 Warren St., New York 























When in BOSTON Stay at the 


Copley Square Hotel 


Cor. Huntington Ave. and Exeter St. 


The most centrally located hotel for travelers and visitors. One block 
from Boston & Albany “Huntington Avenue Station” and N. Y., N. BH. & H. 
“Back Bay Station.” Electric cars pass the door to B. & M. R. R. “North 


Station” and connect with “L” and surface lines to all parts of the city 
and suburbs. 


Ten minutes’ walk to shopping and business district. 
A high-class, modern house, intelligent service, moderate prices, pleasant 


rooms, superior cuisine. Long-distance telephone in every room. 
Ladies traveling alone are assured of courteous attention. 


' AMOS H. WHIPPLE, Proprietor 
Copley Square is Boston’s literary, musical, artistic and religious centre. 
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Direct Current 
Dynamos and Motors 


Complete Generating Sets 


AMERICAN BALL MOTORS 
FROM 1-4 H. P. TO 300 H. P. 


AMERICAN BALL GENERATORS 
FROM 25 K. W. TO 260 K. W. 


As manufacturers of the world-famous American Ball High Speed Engines — 
simple and compound — we are in the position to make especially attractive proposals 
for complete direct current generating sets up to 250 k. w. 

We desire particularly to emphasize the fact that our reputation has _ been 
achieved on the mechanical excellence and twenty -four-hour-a-day reliability of our 
equipments, and is fully maintained to-day by the most complete guarantee, covering 
engines, dynamos and motors, . 

It will pay every user of power to investigate our machines. 
Catalogues on request. 


AMERICAN ENGINE COMPANY 


Builders of Simple and Duplex Compound Engines, Direct Current Dynamos and Motors 


48 Raritan AvENUE, Bounp Brook, N. J. 
Boston OFFICE, 49 FEDERAL STREET 






















This Saves 1/5 
Your Power Cost 


Power users,manufacturers, owners 
of buildings, lighting, pumping or 
~ __ irrigation plants, can save %& the 
ower cost by using our Pintsch Gas 
Producer Plant and Olds Gas Engine. 
It is being done to-day in many 
places in the United States, and 
Pintsch, the inventor, has been doing 

so for seven years in Germany. The figures for installing our 


Pintsch Producer Plant and 
Olds Gas Engine 
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in place of what you are now using, will be given without cost to you, if you will 
supply us with the necessary data to figure on. 

Our Pintsch Gas Producer has features none other has. It is reliable (we 
guarantee this), it is backed by six years of success and in connection with the 


ATLANTIO INSULATED WIRE AND OABLE Oo. 


famous Olds Gas Engine is a power plant that quickly pays for itself in what it saves. 
Read what this firm says: 


ROBERT W. HART, Esq., 
N, E. Office Olds Gas Power Co., Boston, Mass. 

Dear Sir :—In rd to the gas pumping plant lately put in by your company for our Water 
Company, it is proving a great saving to us on fuel. We were using with our steam plant, at the 
time we put in our new plant last Nov., from 1 to 4 tons of coal in 24 hours to do our pumping, 
and we now do the same amount of pumping with less than 500 lbs. for % hours, including 
x | The coal we use costs less per ton than that used with our steam ~—. 

I say right here that the coal we are. using is very poor coal, and with good coal, we 
should use less, Our tests come under your r 
antee, and the plant proves very satisfactory €o us 
so far. Yours respect ally, 

S. D. ANDREWS, Pres., 
Norway Water Co. 


Norway, Me., March 27, 1906. 


Please ask us‘to send you our Booklet 
2 : hes How to Save Half Your Power 
ost. 


Olds Gas Power 
Company 


Lansing, 


























WIRES anpD CABLES 


FOR SUBMARINE, AERIAL, UNDERGROUND AND 
INTERIOR USE 
120 LIBERTY STREET 
NEW YORK OITY 


FACTORY 
STAMFORD, CONN. 








S!ZEs ¥, 1, 2, 3, 4, 
5 and 8 H.P. on 
one hundred pounds 
steam pressure. Bed 
Plates furnished to 
meet the require- 
ments of any build 
of dynamo. Will run 
smooth and steady 
at any speed from 
100 to 800 revolutions 
per minute. Gov- 
ernor regulates to 
within 2% from no 
load to full load. 
Send for Catalogue. 


The Acme Engine 


Rochester Machine 
Tool Works, Limited 
Rochester, N. Y., U. S. A. 
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iS8i 1906 
AUTOTPIATIC ELECTRIC 
and FOR and 
CORLISS POWER SERVICE 








Our reputation for building a high-grade engine in the past 
is fully sustained by our product to-day, which is superior in 
workmanship, material and design to anything we have ever 
put on the market. 


| THE BALL ENGINE CO. 


i ERIE, PA. 





























HIGH DUTY 


Giroshon Pumping Engines 








SECOR KEROSENE OIL ENGINES 


Guaranteed to Govern within 2 per cent. 
In operation at our show room, 126 Liberty Street 


Write for particulars 





Marine Engine & Machine Co. 


Works: Harrison, N. J. Office: 126 Liberty St., New York 






















|The Best Example 


of the modern automatic type of engine is 
; 


tm SHEPHERD 


Every detail has been worked out to con- 
form to the best 20th century engineer- 
ing practice. 

Economy, endurance, close regulation 
and reliability are the features that we’ve 
developed to the highest degree. 


Send for description. 


SHEPHERD ENGINEERING CO. 


Franklin, Pa. 4 








WIRT RHEOSTATS 


THE RECOGNIZED STANDARD 


THE WiRT ELECTRIC Co., INC. 


PHILADELPHIA 


NEW YORK CHICAGO 














Tro Kitt Don Werks Cor 
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Bumping: Machinery NUeler Wheel 

Air bomferessory Gondenters 
5.29 f4 LY ha o. aT a” 2 . 2 ? 

Ot. Ul: Machinery eed Water: Males 


. a“... fa e . CA ens 
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Unsolicited Praise 


Farrand Bros., proprietors of the Lakeside 
Stock Farm, Colon, Michigan, write: “Our engine 
has run nine years without trouble, but all 
machinery is bound to wear out.” They then ask 
for platinum with which to tip the electrodes,— 
a trifling and inexpensive repair. Nine years 
and just beginning to need attention. The aver- 
age life of the cheaper makes is about five years. 
There is a moral in this for the prospective buyer, 
—Get the ‘* Otto ’’ for long life, and no trouble. 


OHO GAS ENGINE WORKS, Phila,Pa. 
STANDARD OF THE WORLD 
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THE DIESEL OIL ENGINE 
does away with all 


Feed Water Pumps Coal Bins 
Smoke Stacks Boiler House 
Stand-by Losses Etc. 


Firemen 
Boilers 
Steam Piping 
The Diesel is an oil engine that burns the cheapest kind of 
crude and fuel oils and distillates. It is simple to run, absolutely 
reliable and the speed regulation equal to that of the best 
types of steam engine. 


With oil at 3% cents per gallon we guarantee under bond the cost of fuel 
for 100 Brake Horse Power Hours not to exeeed 28 cents at full load, and 
33% cents at half load. 


VALUABLE LITERATURE UPON REQUEST 


The American Diesel Engine Go. 


“ 11 BROADWAY, NEW YORK CITY 
Western Office: Traction Bidg., Indianapolis, Ind. 
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Steam Users, Engineers, Elec: 


tricians, Firemen, Machinists 
WE OFFER 


AN ENCYCLOPEDIA OF INFORMATION, AND IN ITSELF THE MOST 
COMPLETE LIBRARY ON ENGINEERING PRACTICE EVER PUBLISHED 


HANDBOOK ON ENGINEERING 


By HENRY C. TULLEY 











For the use of Steam Users, Engineers, Electricians, Firemen and Machinists. 


it Teaches 

The art of erecting engines and setting them in line so as to work smoothly and correctly. 

The setting of valves on single and double eccentric long range Corliss Engines. 

The operation, care and management of steam pumps; how to set the valves on the different kind of steam pumps; also the care 
and handling of injectors and inspirators. 

Direct currents for lighting, alternating currents for arc lighting, two and three-phase currents, fully illustrated and explained, 
vith about fifty illustrations and seventy-tive pages. 

The care and management of steam engines and boilers. 

The art of erecting shafting and pulleys, 

The application of electricity to purposes of lighting and motive power. 

rhe principles which regulate the movements of the electric current. 

Che construction of dynamos and motors, and the practical details regarding the care and management of electric plants. 

The safeguards necessary to be observed in handling electrical machinery. 





FIRST AND SECOND EDITIONS of 7,000 copies all sold. Each book was sold subject to approval, and of the entire two 
editions not one copy has been returned so far. 

THE THIRD EDITION of 5,000 copies, enlarged, revised and brought right up to date, is now ready for distribution. 

This work contains over 900 pages and 400 fine illustrations. Every branch of Engineering treated in a scientific and compre- 
hensive manner. In it will be found a solution of the many knotty problems met in daily practice. 

It is thoroughly reliable and practical; it is not only a guide, but a teacher. 

As a reference and text book it is the fullest, latest and best authority on the subjects treated. It extends to details not found 
elsewhere. Indorsed by the foremost practical men in the world. Handsomely bound in leather and gilt, Pocket-book form. 





Sent Anywhere on Receipt of Price, $3.50 





ELECTRICAL REVIEW PUBLISHING CO. 


13 PARK ROW, NEW YORK Box 339 
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TYPES 


SINGLE-ACTING 
TWO-STROKE 
CYCLE 





DOUBLE-ACTING 
TWO-STROKE 
CYCLE 


DOUBLE-ACTING 
FOUR-STROKE 
CYCLE 





WE STILL MAINTAIN OUR REPUTATION FOR 


THE BUCKEYE GAS ENGINE; 


SIMPLE — ECONOMICAL — DURABLE 


ESPECIALLY ADAPTED TO DRIVING ELECTRIC GENERATORS 


BUILT BY BUCKEYE ENGINE CO., SALEM, OHIO 





INDEPENDENT THOUGHT AND ACTION, AND FOR KEEPING 
ABREAST OF THE TIMES; AND IN PRESENTING THE BUCKEYE GAS ENGINE, ENGINEERS AND PURCHASERS 
WILL NOTE THAT WE ARE ORIGINATORS AND LEADERS IN THIS NEW LINE, AS WE ALWAYS HAVE BEEN 
IN OUR STEAM ENGINE PRACTICE. 


WE CUT FROM NEW CLOTH 





WRITE US WHEN WANTING EITHER GAS OR STEAM ENGINES 


POWERS 


25 





HORSE-POWER 
TO 


500 HORSE-POWER 


500 HORSE-POWER 
To 


6000 HORSE-POWER 


500 HORSE-POWER 
TO 


6000 HORSE-POWER 














MAGNETIC CLUTCHES 
The Electric Controller & Supply Co. 


MaGNETIC FRICTION BRAKES 
The Electric Controller & Supply Co. 


MAGNETIC SOLENOIDS 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 
Magnetic SwitcH CONTROLLERS FOR 
LARGE Morors 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 


Mast-ARMS 
T. H. Brady 


MECHANICAL DRAFT 
Green Fuel Economizer Co. 


MetaL Po.uisH 
L. B. Allen & Co., Inc. 


METERS 
Doubleday-Hill Electric Co. 
Duncan Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 
Queen & Co., Inc. 
Westinghouse Electric & Mfg. Co. 
Weston Electrical instrument Co. 


MintnG MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 


Mou.pine BoxEs j 
John L. Gleason 
NAME-PLATES 
Schwerdtle Stamp Co., The 
OuTLET Boxes 
Bossert Electric Construction Co. 
Chicago Fuse Wire & Mfg. Co. 
Crouse-Hinds Co. 
Sarco Co. 
Steel City Electric Co. 
PAINT 
Massachusetts Chemical Co. 
Standard Paint Co. 
PANEL-BOARDS 
Waterbury & Co. 
Wesco Supply Co. 


CLASSIFIED INDEX—(Continued from page 49) 


PATENT SOLICITORS 

Clement, Edward E. 

Duval, Edw. S 

Hamilton, James 

Siggers & Siggers 

Stevens & Co., Mi'o B 

Woodworth, George K. 
PHOTOME'TERS 

Dwyer Machine Co. 

Electuic Motor & Equipment Co. 

Queen & Co., Inc. 
PHOTOMETER STANDARDS 

Electrical Testing Laboratories 
PINIONS 

New Process Raw Hide Co. 
PLATINUM PRODUCTS 

Baker & Co., Ine. 

PLatTinuM WIRE AND SHEET, PLatTI- 
NUM CRUCIBLES AND DISHES, 
PLATINUM Rivets 

Baker & Co., Inc. 
PoLes, BRACKETS, Pins, T1Es, CROss- 
ARMS, CLIMBERs, Etc. 

Brady, T. H. 

Doubleday-Hill Electric Co. 

Klein & Sons, Mathias 

Northern Electric & Machine Co. 
Pumps 

Platt Iron Works Co. 
PuMPING MACHINERY 

Allis-Chalmers Co. 

Platt Iron Works Co. 

PusH-BuTrons 

Marshall Electric Mfg. Co. 
Partrick, Carter & Wilkins Co. 
Sarco Co. 

RatL-Bonps 

Chase-Shaw mut Co. 

General Electric Co. 

Roebling’s Sons Co., John A. 
RAILROADS, STEAM 

Chicago & Alton R. R. 

Chicago & Northwestern R. R. 

Illinois Central R. R. 

N. Y. Central & Hudson River R. R. 

RaILway SPECIALTIES, ELECTRIC 

Anderson, Albert & J. M. 
Bunnell & Co., J. H. 
Central Electric Co, 


RAILWAY SPECIALTIES, ELECTRIC 
Continuous Rail Joint Co. of America 
Doubleday-Hill Electric Co. 
General Electric Co. 

Steel City Electric Co. 
Stuart-Howland Co. 

Wesco Supply Co. 

Westinghouse Electric & Mfg. Co. 

REFLECTORS 
Frink, I P. 

Holophane Glass Co 

Northern Electric & Machine Co. 
Phoenix Glass Co. 

Sarco Co. 

Wheeler Reflector Co. 

Wirt Electric Co. 

REPAIRS 
Chicago Edison Co 
Waterbury & Co. 

REPLACERS, INCANDESCENT LAMP 
Morse, Frank W. 

RESISTANCE BANKS AND UNITs 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 

RESISTANCES 
Cutler-Hammer Mfg. Co. 

Simplex Electr c Heating Co. 

REVERSING CONTROLLERS FOR CRANES 

AND SIMILAR SERVICE 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 

RHEOSTATS 
Cutler-Hammer Mfg. Co. 

Cutter Electrical & Mfg. Co. 
General Electric Co. 

Simplex Electric Heating Co. 
Westinghouse Electric & Mfg. Co. 
Wirt Electric Co. 

Rines, WIRE DIsTRIBUTING 
Star Expansion Bolt Co. 

RUBBER SPECIALTIES 
Dickinson Hard Rubber Co. 

RvuBBER Mit MACHINERY 
Aiton Machine Co. 

SCHOOLS 
Polytechnic Institute of Brooklyn 
Rose Polytechnic Institute 


(Continued on page 73) 


SEALS 
Schwerdtle Stamp Co., The 


SHADES 
Frink, I. P. 
Hubbell, Harvey 
Northern Electric & Machine Co 
Wheeler Reflector Co. 
SHADEHOLDERS 
Hubbell, Harvey 


Signs, ELeEctric 
Electric Motor & Equipment Co. 
SOCKETS 
Freeman Electric Co., E. H. 
Hubbell, Harvey 
Marshall Electric Mfg. Co. 
Northero Electric & Machine Co. 
Paiste Co., H. T. 
Pass & Seymour Co, 
Sears, Henry D. 
Stewart Electric Co., Frank H. 
Trumbull Electric Mfg. Co. 
Yost Electric Mfg. Co. 
SOLDERING STICKS AND PAstTkE 
Allen & Co., L. B. 
Atlantic Mfg. Co. 
Burnley Battery & Mfg. Co. 
Dunton & Co., M. W. 
Standard Chemical Co. 


SPARK CoILs 
Queen & Co., Ine 


SPARKING PorNts 
Baker & Co., Inc. 


SPECIAL OVERLOAD No-VOLTAGE AND 
REsEtT Crrcuit-BREAKERS 
The Electric Controller & Supply Cu. 
Cutler-Hammer Mfg. Co. 
SPECIALTIES 
Barron & Co., Jas. 8. 
Doubleday-Hill Electric Co. 
Marshall Electric Mfg. Co, 
Morse, Frank W. 
Novelty Electric Co. 
Pass & Seymour Co, 
Phelps Co, 
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ELECTRICAL CONTRACTORS 
mecunca!! DIRECTORY of ENGINEERS | src: 
CONSULTING INTERESTS 

C. E. F. AHLM DODGE & DAY 


Consulting, een and Mechanical 
gineer 


Designs a Specifications 
Expert in the Design of 
Lifting Magnets 
614-615 Caxton Bidg., Cleveland, 0. 
aT A ae ea 


THE ARNOLD COMPANY 


ENGINEERS 
| SONSTRUCTORS 
ELECTRICAL—CIVIL—MECHANICAL 
18: La Salle Street 
CHICAGO 








W. S. Barstow & ai. 
| ENGINEERS 


New York 


| né 
| 
| 
} 


56 Pine Street 


Failing Building, Portland, Oregon 











E. R. Carichoff, M. A. 


M. AM. INST. E. E. 
SPECIALTIES 
Electric Elevators and Motor Control 
Inventions and Patent Cases 





20 BROAD STREET, NEW YORK 


ENGINEERS 
Mechanical, Electrical, Architectural 
Philadelphia, Penn. 


Layout, construction and equipment of 
industrial establishments. 


Send for Our New Bulletin 175 
“A MODERN INDUSTRIAL PLANT” 








- EDWARD E. CLEMENT 


CONSULTING ENGINEER 
PATENT ATTORNEY 
Expert Opinions, Testimony in Court 
Cases, Reports onVaiidity and ae 
n- 


ing of 


ment, Perfecting and Devel: 
Causes. 


ventions. Patents and Paten 
OFFICE 
WasHineTon, D. C. 


McG Burmpine, 








W. L. Fergus & Co. 


CONSULTING MECHANICAL AND 
ELECTRICAL ENGINEERS 


1509 Fisher Building, 


CHiIcaao 








WM. R. C. CORSON 


CONSULTING ENGINEER 


tAoeati, —" 





- Plans, 
fac ce wer and light aa installed ons. 
nee cetigations of Seemeinels of under- 
ae structures. 
Electric machine design. 
—- Laboratory tests and experi- 


Hartrorp, Cr. 


36 Peart Sr., 


HORATIO A. FOSTER 
Electrical Engineer 


Consultation and reports upon new 
projects. Investigation of lighting, 
railway and power properties. 
650 BuLLItT BUILDING 
PHILADELPHIA, PA. 








PUTNAM A. BATES 


CONSULTING 
ELECTRICAL ENGINEER 


42 Broapway, NEW YORK CITY 


CSG RN TTS 
H. M. BYLLESBY & CO. 


(Incorporated) 
ENGINEERS 


AMERICAN TRUST BLDG. 
CHICAGO, ILL. 














F. W. Darlington 


MEM. A. I. E. E. 
CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
1120 Real Estate Trust Bldg. er Pa. 


Ex =e , Metinentan, Jane, Specs 
cations, and Su) 





itenden Mhlectrig 
vege, 5 Electric perinten Electric Light, Seen 


J. H. HALLBERG 


CONSULTING ENGINEER 


Electric Light, Power and Railway 

Plants—Suggestions to Secure Econ- 

omy, Specifications, Examinations 
and Reports. 


45 BRoADWAY New YorE 


Long-Distance Telephone 4578 Broad 








Flectrical Review 


13 Park Row, 


Publishing Co. 


New York 


We will mail, postage prepaid, any scientific book published 


on receipt of price 





GEO. T. HANCHETT, 


CONSULTING ann 
ELECTRICAL ENGINEER. 


114 Lisgrty Street, New Yorx. 








HENRY H. HUMPHREY 


CONSULTING ENGINEER 


Central Lighting Stations 
Electric Power Transmission 


Suite 1305, CoEMIcALBLpG., St. Lovis 








Iron City Engineering Company 
CONTRACTING BLECTRICAL 
ENGINEBRS 
Power and Light Installations 
Bell L. D. Tel. 1599 Court 


Frick Bldg. Pittsburg, Pa. 
SS Si -] aS 





THE JOHN F. KELLY 
ENGINEERING CO. 


Consulting and Contracting Engineers 
149 Broapway, New Yor 


*Phone-7260 Cortlandt 








EDWARD H. KITFIELD 
MECHANICAL ENGINEER 
53 STATE ST., BOSTON 


Electric Lighting and Street Railway 
Power Stations and Buildings 














REG TRADE — | THE PHOSPHOR BRONZE SMELTINGCO.[IMITED, 
|2200 WASHINGTON AVE.PHILADELPHIA. 


"ELEPHANT BRAND PHOSPHOR-BRONZE> 


= grade for electrical insulation and 
VU RH ANIZE echanical —. ln oy tubes 
rods and special sha, 
F E B R F GATALOGUE AND SAMPLES ON une 








| INGOTS,CASTINGS WIRE ,RODS,SHEETS, etc. 
—DELTA ME TAL— 
CASTINGS. STAMPINGS ano FORGINGS. 
| ORIGINAL ano Soce MAKERS INTHE U.S. 


AMERICAN VULCANIZED FIBRE CO. 


WILMINOTON. DEL. 

















WATER-TUBE BOILERS 


STIRLING, A. G@ T. HORIZONTAL AND CAHALL VERTICAL 
STOKERS AND SUPERHEATERS 






The Stirling Consolidated Boiler Company 


GENERAL OFFICES 


Trinity Building, New York 








Works 
BARBE.RTON, OHIO 





Works ; 
MANSFIELD, OHIO 
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ELECTRICAL 
MECHANICAL 
CONSULTING 





DIRECTORY or ENGINEERS 


CONTRACTORS 
SPECIAL 
INTERESTS 














EDWARD R. KNOWLES 


ELECTRICAL, CIVIL AND 
MECHANICAL ENGINEER 
consulting Expert 


Industrial Engineering in all its 
branches. Remodeling Power, Light 
and Heat Installations. Gas Engine and 
Producer Power Systems. 


SAMUEL G. McMEEN 


KEMPSTER B. MILLER 


McMEEN & MILLER 


TELEPHONE ENGINEERS 





Complete Plans, Special Reports 
Laboratory Certificates, Telephone Patents Solicited 


1454 to 1457 Monadnock Block 


CHICAGO, ILLINOIS 








VAN RENSSELAER 


LANSINGH, 


illuminating Engineer 
Telephone 6925-6926 Cortlandt 
227 Fulton St. 


NEW YORK CITY 








LAMAR LYNDON, 
CONSULTING 
ELECTRICAL ENGINEER. 


Long Distance Power Transmission 
and Alternating Current Problems 
a Specialty. 


New York. 


80 WiLL1AM STREET, 





RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
Reports. Plans, ions and 
Su n of Electric Light a Railway and 
Power ts. 
Long Distance Power Transmission. 


New Yorxk: 60 Wall Street 
MonTrREAL: Street Railway Chambers 





Warren B. Reed 


Consulting Engineer 
Lighting Plants, Power Plants, Street Railroads 
Wiring Plans and Specifications 
Estimates, Inspection, Supervision 
1013 Hibernia Bank Building 
Long Distance ’Phone Main 878 
NEW ORLEANS, U. S. A. 





LE ROY W. STANTON 


CONSULTING 
TELEPHONE ENGINEER 


Plans, S ications and Su ision 
of Installation of Complete Telep hone 
Plants. Reports on Tele: 


phone Properties and Apparatus. 
411 Electrical Building, Cleveland, Ohio. 








FITZHUGH TOWNSEND 


atest y An aay ENGINEER 
Electrical Designs and Calculations, 

pee and pe ne of In- 
ventions, Electrical Enterprises, Tests 
and Measurements. 

45 Broapway and 
117TH Sr. = Snes t N. Y. Crry 
VE. 











New England Engineering Co. 
too BROADWAY, WATERBURY, 
New Yor« ‘ONN. 


Electric Railways, Electric Light 
and Power Plants, Gas and Water- 
works, or any other a instal- 
lations built or remodeled 














W. H. SCHOTT 


ENGINEER 


1100 to 1128 American Trust Bldg. 


CHICAGO 


DegsiGNER AND Bui_tpeR—Central Station 
Heating, 


Gas, Electric Light, Water 


Works and Power Plants. 










J.G. WHITE & COMPANY 


INCORPORATED 
ENGINEERS CONTRACTORS 
43-49 Exchange Place, 41-43 Wall Street 
New York, N. Y. 
LONDON CORRESP’p’Ts: J.G. WHITE & CO., Ltd. 
9 Cloak Lane, Cannon Street 
CANADIAN CORRES?’D’TS: CANADIAN WHITE 
COMPANY, Montreal 








Principal Philippine Office: Manila, P. I. 









ENGINEERS 


appearing in this department may be sure 
that their addresses are in the most con- 
spicuous location for the electrical industry 





SPECIALTIES 

Sarco Co. 

Wesco Supply Co. 

Yost Electric Mfg. Co. 
SPLICING COMPOUNDS 

Massachusetts Chemical Co. 
SPRINGS 

Cary Spring Works 
STANDARD CELLS 

Weston Electrical Instrument Co. 
STAPLES 

Blake Signal & Mfg. Co. 
STEAM SPECIALTIES 

American District Steam Co. 

New Process Raw Hide Co. 

Robertson & Sons, Jas. L. 
STEEL 

American Bridge Co. 
STEEL STAMPS 

Schwerdtle Stamp Co., 
STENCILS 

Schwerdtle Stamp Co., 
STOKERS 

Westinghouse Machine Co. 
STORAGE BATTERIES 

American Battery Co. 

Electric Storage Battery Co. 

General Storage Battery Co. 

Gould Storage Battery Co. 

National Battery Co 

Tray Plate Battery Co. 

Willard Storage Battery Co. 
SWITCHBOARDS 

§ Allis-Chalmers Co. 

‘ Bullock Electric Mfg. Co. t 

Bossert Electric Construction Co. 

Doubleday-Hill Electric Co. 

Fort Wayne Electric Works 

General Electric Co. 

Trumbull Electric Mfg. Co. 

Wagner Electric Mfg. Co. 

Waterbury & Co. 

Western Electric Co. 

Wesco Supply Co. 

Westinghouse Electric & Mfg. Co. 
SwWITcHBOARD Mats 

Massachusetts Chemical Co. 
SwitcHEs, Etc, 

Central Electric Co. 

Chase-Shawmut Co. 

Cutler-Hammer eal ai. 

g. Co. 


The 
The 


Cutter Electrical 





CLASSIFIED. INDEX—(Continued from page 53) 


Switouss, Etc. 
Doubleday-Hill Electric Co. 
Electric Controller & Supply Co. 
Electric Motor & Equipment Co. 
General Eiectric Co. 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Lawrence Electric Co., F. D. 
Marshall Electric Mfg. Co. 
Partrick, Carter & Wilkins Co. 
Sarco Co. 
Trumbull Electric Mtg. Co. 
Western Electric Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
TABLET BOARDS 
Doubleday-Hill Electric Co. 
TAPE AND SPLICING COMPOUND 
Doubleday-Hill Electric Co. 
Okonite Co. 


TELEGRAPH SUPPLIES 
Bunnell & Co., J. H. 
Stuart-Howland Co. 
Wesco Supply Co. 
TELEPHONES 
American Electric Telephone Co. 
Atwater-Kent Mfg. Co 
Automatic Electric Co. 
Central Electric Co. 
Connecticut a & Elec. Co. 
Couch Co., 
Doubleday- Hill ‘Hectric Co. 
Kellogg Switchboard & Suppl ag 
Manhattan Electrical Supply 
Novelty Electric Co. 
Stanley & Patterson 
Stromberg-Carlson Tel. Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 
TELEPHONE SERVICE 
American Bell Telephone Co. 
New York Telephone Co. 
THEATRE DIMMERS 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Wirt ree Co. 
TESTIN 
Electrical Testing Laboratories 
TimE CHECKS 
American Kailway Supply Co. 


Tiss, 


Cross-ARMS, BRACKETs, PINs, 
CLIMBERS, ETc. 

Central Electric Co. 

Klein & Son, Mathias 


Morris Co., Elmer P. 


TIME SWITCHES 


Electric Motor & Equipment Co. 


TooLs 
Jessops & Sons, Wm. 


Klein & Sons, Mathias 


TRANSFORMERS 


1 Allis-Chalmers Co. 
Bullock Electric Mfg. Co. { 
Crocker- Wheeler Co. 
Doubleday-Hill Electric Co. 

Fort Wayne Electric Works 
General Electric Co. 

Lafayette Electrical Mfg. Co. 
National Brake & Electric Co. 
New York & Ohio Co. 

Stanley-G. I. Electric Mfg. Co. 
Wagner Electric Mfg. Co. 

Wesco Supply Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co 


TROLLEY WHEELS 


Doubleday-Hill Electric Co 


TURBINE GOVERNORS 
Allis-Chalmers Co. 


Lombard Water-Wheel Gov. Co. 


TURBINES, STEAM 


Allis-Chalmers Co. 


General Electric Co. 


Westinghouse Machine Co. 


TURBINES, WATER 


Allis-Chalmers Co. 
Platt Iron Works Co. 


UncoATED ARMATURE TAPES AND 


SLEEVINGS 
Dunton & Co., M. W. 


Vacuum Dryrne APPARATUS 


Devine Co., J. P. 


VARNISH, INSULATING 


Massachusetts Chemical Co. 
Roessler Hasslacher Chemical Co. 
Standard Varnish Co. 

Sterling Varnish Co. 


WatER-PowER PLANTS AND EQurrP- 


MENT 
Platt Iron Works Co, 


WATER-W HEELS 
Allis-Chalmers Co. 
Leffel & Co., Jas. 
Platt Iron Works Co. 


WATER-WHEEL GOVERNORS 
Allis-Chalmers Co. 
Lombard Water-Wheel Co. 
National Water-Wheel Governor Co. 
Woodward Governor Co. 


Winpine MACHINERY 
Aiton Machine Co. 
American Insulating Machinery Co 
New England Butt Co. 


WIRE CONNECTORS 
Doubleday-Hill Electric Co. 


WIRES AND CABLES 
American Electrical Works 
Atlantic Insulated Wire & Cable Cu 
Bishop Gutta Percha Co. 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Fuse Wire Mfg. Co. 
Chicago Insulated Wire & Mfg. Co. 
Collyer Insulated Wire and Cable Co. 
Crescent Insulated Wire & Cable Co. 
Doubleday-Hill Electric Co. 
General Electric Co. 
India Rubber & Gutta Percha In 

sulating Co. 

Indiana Rubber & ere Na Co 
Lawreuce Electric Co.. 
Marion Insulated Wire & Rubber Co. 
Moore, Alfred F. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Northern Electric & Machine Co. 
Okonite Co., The 
Partrick, Carter & Wilkins Co. 
Phillips Insulated Wire Co. 
Phosphor-Bronze naaee Co., Ltd. 
Roebling’s Sons Co., John A 
Safety Insulated Wire & Cable Co. 
Simplex Electrical Co. 
Standard Underground Cable Co. 
Waterbury > 
Wesco Supply Co. 
Western Aes Co. 

Wrree Rope Macarpry 
Aiton Machine Co. 
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WHY NOT CHOOSE A COOL 
RUNNING MACHINE ? 


The lower the temperature use of a motor or 





generator the longer will its insulation last, and 


the life of the insulation is the life of the machine 


ALWAYS USE C & C APPARATUS 


<2 


C THE BLE CT Fic co. ) 











Works and General Offices, Garwood, N. J. New York Office, 149 Broadway 
Branch Offices: Philadelphia, Chicago, Boston, London 


St. Louis Agents, The-Pan-Electric 8. & A. Co. Cleveland Agent, David Gaehr, 135 Schofield Building. H. E. Cole & Co., 1323 Park Building, Pittsburg, Pa. 
Geo. W. Thornburgh, 1310 Sixteenth Street, Denver, Col. Walter Clarke Dean, Bank of Commerce Building, Norfolk, Va. 
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ALTERNATING CURRENT 
GENERATORS 


_ Single-Phase 
| Two-Phase 
Three-Phase 
Belted and 
Direct-Connected 
Types 


BURKE ELECTRIC COMPANY 


Main Office and Works, ERIE, PA. 


NEW YORK PITTSBURG CHICAGO PHILADELPHIA 
26 Cortlandt Street Park Bldg. Maural & Co., Fisher Bldg. Real Estate Trust Bidg. 
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DUNCAN 
METERS 


FOR 


DIRECT CURRENTS 
ALTERNATING CURRENTS 








READ IN 


WATT HOURS 
KILOWATT HOURS 


OR 


DOLLARS AND CENTS 





SEND FOR BULLETINS 





DUNCAN ELECTRIC MFG. CO. 
LA FAYETTE, IND. 








ENGINES 


For Electric Lighting, 
Street Railway and Pow: 
er Transmission Work 


High Speed, Low Speed, Corliss. 
Slide-Valve, Vertical. Horizontal. 


Illustrated Catalogue. 


WATERTOWN ENGINE COMPANY 
WATERTOWN, N. ¥., U.S. A. 


New York, 39 Cortlandt Street Boston, 141 Milk Street 
PHILADELPHIA, 830 Perry Building CuicaGo, 607 Fisher Building 














How did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE to him 











‘Southern Mills” 


A Southern Monthly Indus- 
trial and Electrical Journal 


Published at GREENSBORO, NORTH CAROLINA 


The only journal of its kind published in the South, 
and as an advertising medium for those wishing to 
reach all the industries, this journal is unexcelled 


SUBSCRIPTION PRICE, $1.50 PER YEAR 
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Portable Voltmeters 
and Ammeters 


(In many places a portable instrument can be used toadvan- 
tage. For instance, a portable voltmeter gives much more re- 
liable information about insulation resistance than the magneto, 
so often used ; or a portable ammeter will often show why a 
motor overheats, or gives trouble. But in the past, really good 
portable instruments have cost too much to be used where 
something cheaper ‘‘would do.” Nowadays, however, the man 
who uses tools or instruments that simply ‘* will do” stands a 
slim chance of winning in competition with the man who al- 
ways uses the most efiicient and best appliances. ‘‘American” 
portable instruments will help you to keep abreast of the times. 
They make it possible to equip yourself with strictly high- 
grade, absolutely reliable instruments at a moderate and 
reasonable cost. @ They are sturdy instruments—designed 
and built by men who understand the hard service to which 
they will be subjected. The moving coils are mounted on 
cylindrical steel pivots having no sharp points to break or wear. 
For this reason the troubles from “‘ sticking” are overcome. 
Another point: ‘‘ American” instruments are convenient to 
handle. This means something when you are in a tight place; 
you simply make connection and raise the lid—no ‘sliding in 
and out of a box, and no empty box to bother you. It is also 
a mighty fine thing to be able to use ammeter shunts inter- 
changeably, for any range can be covered at a comparatively 
small cost. @ As to voltmeters, they have uniform resistance 
of 100 ohms per volt, which makes the calculation 
of insulation resistance so easy, and multipliers inter- 
changeable. All our multiple-scale voltmeters are protected 
by our new Multiple-Scale Switch, which prevents wrong 
connecting and the resultant injury to the instrument. 
G, Reliability isthe most important point of all. ‘‘American” 
portable instruments are guaranteed correct within 14 of 1 per 
cent, and to be exactly as represented. @ Give “ American 5 
portable, and switchboard instrument as well, a fair trial. Write 
us about your needs so we may submit data and prices. 














Mlustrated Catalogue 60 Contains Full Information—Simply Ask For It 
And We Will Mail It To You 


JAMES G. BIDDLE ta chestnut st., PHILADELPHIA 


A. B. WEEKS HOLABIRD REYNOLDS ELEC. Co. 
5628 Jackson Avenue 116 E. 5th Street 
CHICAGO LOS ANGELES 


T. G. SEIXAS 
Singer Building 
NEW YORK 
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For Large Motors 
Use A Multiple Switch 
Starter 


Where heavy currents are employed it-is neces- 
sary to use a form of contact which will not burn 











The sliding contact presents a comparatively 
small area for the starting current just as the 
contact arm leaves the button 


This results in fusion and rapid deterioration 


The C & H Multiple switch starter consists of 
a series of laminated switches mechanically 
interlocked to insure closure in proper order 





Instantaneous contact is made over the entire 
contact surface upon closure of a switch, and 
burning or fusing isimpossible , 


These starters are supplied with automatic un- 
derload release 


Send for Bulletin No. 10 


THE CUTLER-HAMMER MFG. Co. 
MILWAUKEE 





250 HORSE-POWER : : 
. ° ee eee ae New York Boston Chicago Pittsburg 























MAIN OFFICE AND FACTORY, ST. LOUIS, U. S. A. 








C. Note the length of insulation outside the 

edge of the different layers of the windings, 
and the space provided between coils, and between 
coils and iron for oil circulation. 


C. Our form of coil winding permits of good 

insulation with good regulation. We do 
not sacrifice icrifice good insulation for good regulation, 
as so many makers are doing, but our form of 
coil permits of both good insulation with good 
regulation. , 








¢ Wagner Transformers are built right and 
stay right. Ask for Bulletin “No. 72-C. 








DISTRICT OFFICES IN ALL of the PRINCIPAL CITIES 
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C-W ALTERNATORS FOR 
ISOLATED PLANTS 


| 
| 

















The C-W Alternators at Armour & Co.’s Plant, Chicago, IIl. 
We are not alone in believing that we are ahead of the market 


in \. C. design. Send for Bulletins Nos. 74 K and 77 K, ‘‘Alter- 
nating Current Generators.” 


ORE MEE Le: 4 | 


ALTERNATING AND DrrEcTtT CURRENT MACHINERY 


AMPERE, N. J. 
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Diehl 


Motors 4! 


Purposes 
Motors for 


Individual 
Drive for 
Sewing 
Machines 


Four Sizes 
Direct 
Current 


Two Sizes 
Alternating 
Current 








x eis 
er CO tiiiets 
is 


Catalogue No. 210, 1-7 H. P. 
SEND FOR BULLETINS 


“Diehl Manufacturing ©, 


ELIZABETIPORT. New Jersey 


Branches: New York Philadelphia Boston Chicago 


DIRECT AND ALTERNATING 


GENERATORS 


View of a 8300 K. W., 120-volt direct-current generator operating at 120 R. P. M. 
in the Hotel St. Regis, New York City. 


WRITE FOR COPY OF BULLETIN No. 7B. 


We manufacture generators in the largest and 
smallest sizes, and for every service. Our ma- 
chines have many features which will interest 
possible customers. Western Electric Generators 
are installed in all parts of the country and their 
successful operation for long periods OF TIME, 
is the best proof of their quality. Will it not pay 
you to write for our bulletins? 





CONSULT THE MAP 


WRITE OUR NEAREST HOUSE 





Ob BER RON Tag SSO leat Sei hein eae gy et 


ESTERN ELECTRIC: 


Oe 
f 
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yprague Electric (Ompany 
| INTERIOR CONDUITS 


AND APPLIANCES 
FOR 


MODERN ELECTRIC WIRING 


For public and private buildings, cars, 
steamships, telephone connections, 
etc. 

Our products combine convenience 
in installing with safety from defective 
wiring, and enable the contractor to 
‘“make good.” 














Write for a copy of our bulletin No. 4216. 





El Dorado Apartments, New York City 


General Offices: 527-531 West 34th Street, New York 


Branch Offices in Principal Cities 








YOU CAN SELLIT FOR THREE 
TIMES ITS COST BY INSTAL- 
LING OUR SYSTEM OF EX- 
HAUST STEAM HEATING 


The following points should be worthy 
of your consideration 


Saving in Cost of Labor 


Saving in Cost of Fuel 
THROW AWAY Reduced Cost of Fire Insurance 

Reduced Cost of Boiler Insurance 

INCREASED PROFITS 


Let Us Tell You About Them 


oF Your Coat | AMERICANDISTRICTSTEAMCO 





GREATER PART 


Main Offices : Western Offices: 
LOCKPORT, N. Y. MONADNOCK BLDG., CHICAGO 











D 
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THE PATENTED DEVICE, which has brought the 
ELECTRO-DYNAMIC COMPANY’S INTER-POLE 
VARIABLE SPEED MOTOR to its present state of 
high efficiency is owned by the ELECT RO-DYNAMIC 
COMPANY. 

Unlicensed Manufacturers are now making and offer- 
ing for sale Variable Speed Motors, embodying this 
device, and variously termed “Auxiliary Pole,”’ 
‘“Commutating Pole,” etc., etc., which INFRINGE 
the patent No. 775,310, dated November 22, 1904, 
owned by the ELECTRO-DYNAMIC COMPANY. 


NOTICE IS HEREBY GIVEN 


that such INFRINGERS,: including users of such 
infringing apparatus, render themselves liable for 
damages, and will be prosecuted forthwith. 




















Pursuant to the above notice, suit has been begun 
on November 28, 1906, by the filing of a bill of 
complaint against The Westinghouse Electric and 
Manufacturing Company. 


ELECTRO-DYNAMIC CO. 


Bayonne, N. J. 








ELECTRICAL 








You Wouldn’t Start a 
Horse Car Line 


in this age of electric cars? Not if you wanted to make money out 
of the business of transportation. a 

Then why should you start a manual telephone exchange in 
this age of automatics if you want to make money out of the 
telephone business? | Jil ia aie 
~~ The automatic system of telephony bears the same relation to 
the manual system that the electric car does to the horse car. It 
is the apotheosis of telephone development, as the electric car is 
of transportation development. 

The automatic telephone system produces the best service more 
economically than indifferent service can be produced with manual 
equipment. _ 

There is no more question as to the relative popularity of the 
automatic and manual telephone service where the two kinds are 
in competition than there is as to the relative popularity of the 
trolley car and the horse car. 

And, as for the securities—the same comparison may be applied 
with the same results. 

Our Automatic system has been adopted in the following cities: 














Aberdeen, So. Dak. Dayton, Ohio Marion, Ind. Sioux City, Ia. 
Akron, Ohio El Paso, Texas Medford, Wis. South Bend, Ind. 
Albuquerque, N. M. Fall River, Mass. Miamisburg, Ohio Spokane, Wash. 
Allentown, Pa. Ferguson, Mo. Mount Olive. Ill. Springfield, Mo. 
Auburn, Me. Grand Rapids, Mich.New Bedford, Mass. .St. Marys, Ohio 
Auburn, N Y. Hastings, Neb. Oakland, Cal. Tacoma, Wash. 


Battle Creek, Mich. Havana. Cuba 
Bellingham, Wash. Hazleton, Pa. 


Ocean Park, Cal. Toronto Jct., Can. 
Pentwater, Mich. Traverse City, Mich. 


Berlin, Germany Hopkinsville, Ky. Portland, Me. Urbana, III. 
Buxton, Iowa Jonesboro, Ark. Portland, Ore. Van Wert, Ohio 
Cadillac, Mich. Lake Benton, Minn.Princeton, N. J. Walla Walla, Wash. 
Champaign, Ill. Lewiston, Me. Richmond, Ind. Watch Hill, R. I. 
Chicago, Ill. Lincoln, Neb Riverside, Cal Wausau, Wis. 
Clayton, Mo. Los Angeles, Cal. San Diego, Cal. Westerly, R. I. 
Cleburne, Texas Manchester, Ia. San Francisco. Cal. Wilmington, Del. 


Columbus, Ga. Marianao, Cuba Santa Monica,Cal. Woodstock, N.B.,Can. 


Columbus, Ohio 


Automatic Electric Company 


Van Buren and Morgan Sts., Chicago, U. S. A. 3 
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A Small Common Battery Switchboard 


iS A GOOD PAYING INVESTMENT 


One of these cabinets received an award at the Pan-American Exposition 
This cabinet will go well with the finest office furniture. It has front and 
rear panels made removable so that all apparatus is easily accessible {or 
making connections. 

We make a large variety of these small Switchboards for use in Factories 
Department Stores, Hotels, Apartment Buildings, Hospitals, Railroad Offices, 
and all similar places where good, reliable service is required. - 











THE BEST 








WE MAKE 
IS THE ONLY 
CHEAPEST THE BEST 
Our ‘Bulletin Do not delay. 


No. 11-E”’ gives 
a complete 
description of 

all our Cabinets 
of this class. 


Write us to-day 
for our 
Bulletins and 

| Estimates. 





No. 2210 CABINET. 








Capacity for 320 Common Battery Lines and 10 Common Battery Cords 
(Minor Relays); 5 Common Battery Trunks (Major Relays); 1 Operator’s 
Complete Telephone Set; and 1 Battery Switch. 


KELLOGG SWITCHBOARD & SUPPLY CO. 


Congress and Green Streets CHICAGO, ILLINOIS 


BRANCH OFFICES: 
PHILADELPHIA, PA., Keystone Tel. Building. 
CLEVELAND, 0O., Electric Building. 
KANSAS CITY, MO., 1314 Main Street 
LOS ANGELES, CAL., 318 W. Second Street. 














American 
Bell Telephone 
Company, 


125 Milk Street, Boston, Mass. 








TELEPHONE 
* ENGINEERING « 


The “A B C of the Telephone” is a 
book valuable to all persons interested 
in this ever-increasing industry. No 
expense has been spared by the publish- 
ers, or pains by the author in making this 
the most comprehensive handbook ever 
brought out relating to the telephone. 






QELEPHONE ( 





The volume contains 375 pages, 268 
illustrations and diagrams; it is hand- 
somely bound in black vellum cloth, 
and is a generously good book without 
reference to cost or price. 





SAR G oF THE 


Money will be returned to 
dissatisfied purchasers of this 
volume. Order to-day. 





4 


Price, One Dollar, Postpaid 


Send all Orders to 


Electrical Review, 1%21Park fo 
New York City, U.S. A. 
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Complete Telephone Apparatus for large 
and small exchanges 


T* illustration shown below will appeal to the modern and 
up-to-date Mine Operator. . It shows a Stromberg-Carlson 
Mine-Telephone in daily service. 











= es 
ee i| Mining Sys- 
a ey tems, Steam, 
Estimates ‘ 3 Electric and 
promptly P / ? Interurban 
submitted on |} : Railways, 
specially Saas z Hotels, Manu- 
designed j s Noe facturing 
apparatus for | . Plants and 
: Institutions of 
all kinds. 
ee 








Down in the Mine. 





This instrument has been specially built for this work after 
American Electric Telephone Co. a careful study of existing conditions. It is durable, efficient and 

State and 64th Streets, Chicago, III. of great value in the operation of the Mine, and in time of accident 
its reliability is there at the time you need it most. Ask for 











Booklet 94-F. Our services are at your command. 


Srssung creaking “oon! Minung Sot nd = 
| EFFREY Eco uchetig abeerctcs| | STROMBERG-CARLSON TELEPHONE MFG. CO. 








for the asking. Address 


THE JEFFREY MFG. CO. ROCHESTER, N. Y. CHICAGO, ILL. 
COLUMBUS, OHIO, U. 8. A. 























THEB 190SceG BYVPITION 


Standard Wiring 


For Electric Light and Power 


By H. C. CUSHING, Jr., A. I. B. B., Electrical Engineer and Inspector. 


ADOPTED By the Fire Underwriters of the United States 
By Cornell University, Stanford University and other Technical Colleges and Schools 
By over 109,500 Electrical Engineers, Central Station Managers and Wiremen 
BEC AU SE it is the only book on Wiring and Construction kept strictly up to date 


It contains all the necessary Tables, Rules, Formulas and Illustrations 
It settles disputes, and if referred to before wiring will prevent disputes 





FLEXIBLE LBATHER COVER (Pocket Size) $1. Sent post paid upon receipt of price, by 


ELECTRICAL REVIEW PUB. CO., 13-21 Park Row, NEW YORK 
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Some Samples of Low Voltage Materials 
For Electric Railway Lines 


The Westinghouse Electric & Mfg. Co. 


ADDRESS NEAREST DISTRICT OFFICE 
Atlanta Buffalo New Orleans Pittsburg San Francisco 
Baltimore Chicago ge New York St. Louis 1 
Boston Cincinnati Minneapolis Philadelphia Salt Lake City 


For Canada: Canadian Westinghouse Co., Limited, Hamilton, Ont. Mexico: G. & O. Braniff & Co., City of Mexico 
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Pipe-Thawing Apparatus 
The Time To Buy Is Now 








Do not wait for the first 


blizzard to freeze things up 





We manufacture two outfits: one for heavy service, com- 
prising a specially designed choke coil used in connection 
with the primaries of a standard transformer, and one for 
lighter service, a transformer adapted for suitable secondary 
voltage adjustments, and intended to be used directly on 
the primary mains. Both outfits are light in weight, and 
easy and safe to handle. 





Choke Coil used in connection with a Thawing Transformer 
Standard Transformer for Outdoor Service . for Indoor Service 


The Westinghouse Electric & Mfg. Co. 


ADDRESS NEAREST DISTRICT OFFICE 


Atlanta Buffalo Cleveland Detroit New Orleans Pittsburg San Francisco 

Baltimore Chicago Dallas Los Angeles New Yo St. Louis Seattle 

Boston Cincinnati Denver Minneapolis Philadelphia Salt Lake City Syracuse 
Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario Mexico: G. & O. Braniff & Co., City of Mexico 























Westinghouse 


| Steam Turbines 


Permanency 


Westinghouse Turbines retain their original steam economy after 
years of service. The reason for this is inherent in the design— 
there is nothing to wear out. The only active rubbing parts are 
the two main bearings, which are flooded with oil under gravity 
head. All governing functions are performed by the action of 
steam, not by direct mechanical connections. 








Our Catalogue Explains Details. 


5,500 K.W. Westinghouse Turbine Generating Units, 
Long Island City Power Plant, Pa., N. Y.& L. I. R.R. 


The Westinghouse Machine Co. 


Designers and Builders of Steam Turbines, Steam Engines, Gas Engines and The Roney Mechanical Stoker 


Address nearest sales office for information 





New York, 10 Bridge St. Chicago, 171 La Salle St. Pittaburg, Westinghouse Building - 
Boston, 131 State St. Cincinnati, 1111 Traction Building Philadelphia, 1008 N. American Bldg. 
Charlotte, N. C.. So. Tryon St. Atlanta, Equitable Building Denver, 512 McPhee Building 





Cleveland, New England Building St. Louis, Chemical Building San Francisco, Hunt, Mirk & Co. 
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Crescent Rubber Insulated 








WIRES and 











CABLES 


National Code Standard 
CrescentInsulated 
Wire ana Cable Co. 


New York Office, 53 Barclay St. 


Main Office and Factory 
Trenton, N. J. 











“The Frink Standard” Shades | 


Lined with Opal, Best Mirror or 
Frink’s Silvered Corrugated Glass. 
Made in Convex, Concave or Flat 
Shapes, and in ten diameters. 


Made to reflect ALL, not part of the Light 


Send for catalogue of all kinds 
of reflectors for electric lighting 
































SEAMLESS RUBBER INSULATED l 
PAPER INSULATED, LEAD ENCASED pWIRE & CABLE 


7 WATERBURY COMPANY 


Chicago, Il. re , La 
Pittsburg, Pa. et Franc Mach: Cal. 69 SOUTH STREET NEW YORK 








PROCESS 
PINIONS 


Noiseless, wear like iron and 
prolong the life of the 
metal gears they 
4 mesh with cy 

Sr oe +» 


COMPANY 


‘4 
CUse, N ews 





Lead Incased Cables 


Galvanized Telegraph 
Wire 


Johu A. Roebling'’s Sons Co., Trenton, N. J. 


NEW YORK 
OAKLAND, Cal. 


AGENCIES AND BRANCHES: 


CHICAGO 
LOS ANGELES PORTLAND, Ore. 


ATLANTA 
SEATTLE 


CLEVELAND 








Hi TiO4AL ELECTRICAL Cope STANDARDS 


“0. K.” WEATHER-PROOF 
SLOW-BURNING WEATHER- 
PROOF, AND IDEAL WIRE 





PRICES AND SAMPLES ON APPLICATION 


PHILLIPS INSULATED WIRE COMPANY 


Office and Factory, PAWTUCKET, R. I. 

















IT WILL PAY you 








T0 LEARN oy neon 1g aauaittes of 


Weather-Proof 

X [ Slow Burning 
Weather-Proof 
z a a Slow-Burning Wire 


Samples will convince you 
National Electrical Code Standard 


COLLYER INSULATED 
WIRE & CABLE COMPANY 


PAWTUCKET RHODEISLAND 3 








y- £46 Summen Sr. BOSTON,Mass. 





BLAKE # 
InSULATED STARE) 


READ THIS 


We CANNOT ADVERTISE 
all our goods here, but 
will send Catalogues and 
circulars FREE FOR THE 
ASKINC. 


J, H. BUNNELL 
& C0,, Inc. 


20 Park Place, New York 


MANUFACTURERS OF 


TELEGRAPH INSTRUMENTS, 
ELECTRICAL APPARATUS AND 
SUPPLIES, 



































